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PREFACE 


TO 


THE  SECOND  EDITION  OF  THE  HRST  VOLUME 


OF 


THE  AIDE-MEMOIRE. 


The  '  Aide-M^moire  to  the  Military  Sciences'  was  brought  to  a 
conclusion  in  December,  1851»  and  a  Second  Edition  of  the 
early  Parts  having  been  required,  the  present  Volume  —  after  a 
careful  revision  of  many  of  the  subjects  by  their  several  Con- 
tributors—  is  now  submitted  to  the  Officers  of  the  respective 
Services.  A  few  observations  are  therefore  necessary,  for  the 
purpose  of  explaining  any  errors  or  deficiencies  which  may  have 
occurred  in  the  progress   of  the   Work. 

In  our  first  Part  we  explained  that  the  '  Aide-M^moire'  was 
intended  only  as  an  abstract  of  principles  as  well  as  of  details 
useful  to  all  Branches  of  Her  Majesty's  and  the  East  India 
Company's  Forces,  although  with  more  especial  reference  to  the 
wants   of  our  own   Corps:   hence   some   of  the  Collateral  Sciences 
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are  giyen  more  copiously  than  usual  in  Military  Works;  and  if 
any  deficiencies  should  appear,  we  must  heg  our  brother  Officers 
to  compare  the  list  of  subjects  proposed  in  our  Circular  of  1843 
with  the  Index  at  the  end  of  the  third  volume,  and  then  judge 
how  few  there  are. 

The  object  of  the  Work,  as  explained  in  that  Circular,  was 
to  supply,  as  far  as  practicable,  the  many  and  common  wants 
of  Officers  in  the  Field,  in  the  Colonies,  and  remote  Stations, 
where  books  of  reference  are  seldom  to  be  found,  useful  to  the 
Engineer,  Artillery,  and  Line  Officers,  in  their  miUtary  capacity^ 
as  well  as  to  the  Grovemors  and  Commandants  of  Posts  in  thei 
civil  capacity,  and  instructive  to  all  the  junior  branches  of  th 
Service   in   their  leisure   hours. 

The    '  Aide-M^moire'    was    not    intended   to    be    a    M 
Dictionary  or   Encyolopsedia,    or    even    a    Manual,    but    as 
minder    and    reference — for   which    short    Essays   and  Ta' 
given — to  the  Mifitary  and  Collateral   Sciences  previously 
The    alphabetical  arrangement  has  been  followed   for 
although   not  implicitly,    from    unavoidable    difficulties 
sequently,   where  there   is    an    apparent    omission,   tb 
in   some    cases    to   be   consulted. 

Since  the  publication  commenced,   the   r^;nl 
sion  to   the  Army  have  made  it  indispensably  i 
Sciences  connected  with  its  Duties  should  be  or 
and  thus   the  Work  is   rendered   the   more 
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The    '  Aide-M^oire '   will    be    found    to    embrace    most   con- 
tingencies  required,   not   of  an   elementary   nature,   in 
Sapping  and   Mining ; 

r  Field ; 
Engineering  Duties  in  the  <  Attack   and   Defence ; 

L  Garrison ; 

Pontooning  and  Passages  of  Bivers ; 

{Cayaliy  "| 
hifollt^  >  Officers, 
Staff       J 

including  the  Tactics  of  the  Three  Arms,  each  of  which,  before 
the  publication  of  the  *Aide-M^moire,'  required  a  separate  work 
for  reference:  these  wants,  with  the  valuable  assistance  of  Officers 
of  the  various  Services,  the  Editors  have  endeavoured  to  supply. 

Captain  Grivet,  of  the  Corps  du  G^nie,  in  the  Preface  to  his 
'  Aide-M^moire,'  lately  published,  explains  that  he  had  undertaken 
the  work  from  the  impracticability  of  inducing  Officers  to  unite 
their  labours  for  such  an  object :  hence  Captain  Grivet' s  publication 
has  a  want  of  originality  which  the  'Aide-M^moire  to  the  Military 
Sciences'  possesses  by  the  united  efforts  of  our  Corps  and  other 
branches  of  the  Army;  and  when  these  have  been  wanting,  the 
Editors  have  consulted  the  best  authorities  to  supply  those  omis- 
sions, as  will  be  seen  at  the  end  of  the  third  volume  in  the 
list  of  Contributors. 

Considering  the  multifarious  avocations  common  to  every  part 
of  the  British  Army,  and  more  especially  those  of  the  Engineer 
Corps,  the  labour  has  been  long  and  arduous,  occupying  a  period  of 
seven  years,  much  time  having  been  necessarily  required  to  collect 
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such  a  mass   of  information  from   remote  and  distant   Stations  of 
the  Empire. 

During  this  long  space  of  time  some  changes  have  naturally 
occurred  in  the  Equipment  of  our  Services,  and  consequently  rendered 
it  necessary  to  revise  the  Tahles  and  Drawings  contained  in  this 
Second  Edition  of  the  first  volume. 

6.  G.  Lewis,  Major- General,  R.  E. 
H.  D.  Jones,  Colonel,  R.  E. 
T.  A.  Larcom,  Major,  R.  £. 
John  Williams,  Captain,  R.  £. 

Woolwich,  February  1,  1853. 
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SKETCH  OF  THE  SCIENCE  AND  ART  OF  WAR. 

BY  LIEUT.-COLONEL  C.  HAMILTON  SMITH. 


"  Hoc  illud  est  pnedpue  in  cognitione  rerum  salubre  ac  frugifenim,  omnti  exempli  docomenU  in 
illustri  posita  monumento  intueri :  iade  tibi  tuaeque  reipublicw,  quod  imitere,  capiu :  inde  fcedom 
Inceptu,  foedum  ezitu,  quod  vite«.*' — ^T.  Livii  Prafatio, 


ic^**^  War,  theoretically  studied,  is  found  to  depend  upon  demonstrable  principles  iwhich 
make  it  a  science,  and  the  adaptation  of  the  principles  to  practice  converts  that 
science  into  an  art.  But,  although  at  first  sight  the  theory  is  sufficiently  clear,  the 
great  variety  of  circumstances  which  must  be  taken  into  consideration,  and  the  mo- 
mentary alterations  these  present,  are  causes  that  of  all  arts  it  is  the  most  complicated 
and  uncertain  in  the  application.  Hence,  to  vrrite  on  the  subject  authoritatively 
would  require  an  intellect  capable  of  fully  embracing  every  branch  of  the  science,  as 
well  as  practical  experience  in  command.  No  such  claims  can  be  advanced  for  the 
following  pages ;  the  consideration  which  they  may  deserve  reposing  solely  on  prin- 
ciples laid  down  in  general  by  established  reputations,  such  as  those  of  Frederick  the 
Great,  Lloyd,  Tempelhoff,  the  Archduke  Charles,  Jomini,  Biilow,  Klausewitz,  and 
others ;  or,  as  regards  the  maxims  relating  to  British  operations,  derived  from  the 
above  in  the  form  of  more  particular  adaptations,  or  historically  substantiated  by  events. 
But,  writing  less  to  inculcate  than  to  remind  readers  familiar  with  arms,  few  proofs 
and  short  summaries  have  been  preferred  to  lengthened  unnecessary  discussions,  for 
which,  besides,  there  was  not  space  in  the  work.  Recourse,  however,  has  been  had 
chiefly  to  the  article  '  War,'  published  in  the  Supplement  of  the  sixth  edition  of  the 
<  Encyclopaedia  Britannica,'  and  to  the  '  Precis  de  TArt  de  la  Guerre '  by  General 
Jomini :  the  latter  may  still  be  regarded  as  the  best  on  the  science,  although  the 
author,  when  adverting  to  questions  where  the  British  army  and  its  commanders  are 
concerned,  is  generally  misinformed,  uncandid,  and  biassed :  he  evinces  a  feeling  still 
more  bitter  qgainst  the  Prussians,  and  even  against  his  countryman  General  War- 
nery ;  all  the  more  to  be  regretted,  as  this  want  of  impartiality  detracts  from  his 
authority  as  a  scientific  soldier. 

It  should  be  observed,  moreover,  that  his  maxims,  data,  and  inferential  reasoning 
always  emanate  from  a  point  of  view  where  armies  of  150,000  men  or  more  contend 
with  similar  forces  on  the  surface  of  Europe  for  the  destruction  or  safety  of  the 
greatest  empires.  These  are  not  ordinary  wars,  and  although  the  ruling  principles 
must  remain  the  same  in  all,  British  forces  acting  on  the  Continent,  even  when  they 
constiiate  the  main  strength  of  an  army,  still  co-operate  with  allies  and  with  hired 
auxiliaries,  which  cause  essential  modifications  in  the  principles ;  and  the  fundamental 
thought  which  rules  the  whole  fystem  of  its  hostility  is  rarely  other  than  offensively 
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defenuve ;  directing  the  blows  not  to  the  destruction  of  the  enemy,  but  to  the  de« 
privation  of  his  colonial  and  commercial  resources,  and  thus  obtaining  an  honourable 
peace  by  the  restoration  of  the  balance  of  power  in  Europe.  In  this  view  the  sketch 
here  offered  is  reduced  to  an  abstract  form,  with  a  few  examples  where  the  questions 
turn  upon  great  continental  operations,  in  order  to  afford  somewhat  more  space  for 
those  which  refer  directly  to  insular  expeditions,  such  as  constitute  the  far  greater 
portion  of  the  military  operations  of  the  British  array.  The  experience  of  preceding 
wars  shews  that  these  undertakings  are  likewise  amenable  to  general  principles  com- 
pletely in  harmony  with  the  general  maxims ;  requiring  no  other  proofs  than  allusion 
to  past  erents,  most  of  which  are  known  to  all  studious  Officers,  and  therefore  are  in 
no  want  of  circumstantial  narratives :  yet  as  they  have  not  been  subject  to  much 
public  discussion  by  competent  parties,  and  on  some  points  valid  objections  exist 
against  received  conclusions,  cases  are  pointed  out  where  armies  in  alliance  with 
Great  Britain  might  have  been  saved  and  positions  occupied  which  would  have 
arrested  the  progress  of  the  common  enemy,  if  more  enlarged  views  had  swayed 
their  resolutions,  and  more  reliance  had  been  placed  upon  the  power  that  is  mistress 
of  the  sea.  The  mere  indication  of  these  facts  has  been  deemed  sufficient  to  those, 
who,  understanding  war,  feel  a  single  word  will  convey  all  the  other  ideas  that 
emanate  from  them.  Where  the  notices  are  somewhat  more  diffuse,  they  relate  to 
such  British  operations  as  seem  never  to  have  been  investigated  upon  the  principles 
of  military  science.  It  is  true  that  assent  and  dissent  to  military  reasoning  depend 
often  not  so  much  upon  the  absolute  truth  of  the  principles  as  on  the  manner  of 
considering  them  in  different  armies :  the  geographical  position  and  structure  of  the 
Austrian  and  Prussian  territories  influence  the  opinions  of  their  schools  as  much  as 
those  of  Russia  and  France  under  other  conditions  produce  the  same  effect ;  and  the 
British,  totally  different  by  institutions  and  insular  location,  is  widely  distinct  from 
them  all.  The  value  of  the  aphorisms  is  therefore  narrowed  to  where  they  are  alike 
admissible  in  all,  and  their  importance  diminishes  as  they  become  more  influenced  by 
circumstances. 

A  British  military  writer  may  view  the  questions  involved  in  the  term  '  great 
operations'  ('  grande  tactique '  of  the  French)  either  as  they  are  based  on  the  general 
principles  of  the  science,  in  the  light  they  are  viewed  by  continental  strategists,  or, 
narrowing  the  subject,  take  it  up  on  the  insular  position  of  the  empire  and  the  local 
conditions  which  result  from  it.  For  the  one  leads  to  operations  of  immense  armies 
and  objects  which  menace  the  very  existence  of  states,  while  the  other  contemplates 
principally  defensive  measures  at  home,  assistance  to  an  ally  abroad,  and  offensive 
expeditions  to  distant  countries ;  mainly  depending  on  the  superiority  of  the  Royal 
Navy,  and  with  land  forces  in  no  case  amounting  to  more  than  50,000  national  troops. 
Hence,  on  the  continent  of  Europe,  the  British  land  forces  seldom  form  an  army,  or  the 
majority  of  an  army,  though  generally  they  constitute  the  sinew,  or  main  element  of 
strength  in  a  combined  force.  The  views,  moreover,  which  the  Government  entertain 
being  almost  without  exception  confined  to  the  conquest  or  recovery  of  a  province  in  aid 
of  an  ally  more  than  for  its  own  aggrandisement, — or,  while  aiming  at  the  destruction 
of  an  enemy's  commercial  resources,  they  are  directed  towards  the  trading  ports  or 
naval  stations  of  an  opponent, — the  maxims  which  inculcate  striking  at  the  vital  power 
of  an  enemy  through  his  capital  are  but  little  appreciated  or  applauded.  These  views 
ai-e  a  necessary  result  of  the  national  military  system  ;  for  Great  Britain,  with  her 
immense  colonies  and  popular  institutions,  on  the  restoration  of  peace,  always  reduces 
the  whole  armed  establishment  to  a  bare  sufficiency  for  garrisons  and  recruiting ; 
and  on  the  recurrence  of  hostility  with  a  great  power,  such  as  France,  is  compelled 
to  reinforce  her  colonial  possessions  with  nearly  the  whole  of  the  old  and  well- 
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trained  regiments ;  trusting  to  new  levies,  and  in  part  to  inexperienced  subalterns,  for 
the  construction  of  an  army  for  the  field.  Meantime,  the  enemy  with  a  great  dis- 
posable force  on  land,  but  inferior  at  sea,  calculates  on  the  restitution  or  on  compen- 
sation for  the  loss  of  his  colonies  by  assailing  a  neighbour, — indifferent  whether  he 
be  an  ally  of  his  opponent  or  a  neutral,  because  the  act  of  invasion  will  reduce  him 
to  be  such ;  possession  will  give  the  rights  of  conquest ;  and,  perhaps,  while  another 
continental  system  is  in  agitation,  Ml  restitution  of  the  lost  colonies  may  be  held  out 
as  the  price  of  evacuating  the  unoffending  state,  and  credit  demanded  for  justice  and 
moderation.  But  if  another  great  continental  power  is  awakened,  and  takes  up  arms, 
it  must  be  supplied  with  subsidies;  it  meets  with  discomfiture, — the  war  is  pro- 
tracted, and  at  length  a  corps  more  or  less  strong  from  England  joins  the  ally,  and  is 
mainly  instrumental  in  the  restoration  of  affairs,  until  peace  resumes  her  sway,  and 
bloodshed,  debt,  and  glory  is  the  unsatisfactory  reward. 

Since  the  wars  of  the  French  revolution,  the  altered  condition  of  the  political  pre- 
ponderance of  the  great  military  monarchies  and  the  increased  influence  of  public 
opinion  may  be  expected  to  affect  the  question  of  hiring  foreign  troops  for  British 
service  or  taking  allies  into  pay ;  and  the  application  of  steam  to  maritime  war,  which 
will  affect  more  particularly  the  tranquillity  of  the  coasts,  the  security  of  Ireland  and 
of  the  Channel  islands,  are  novel  questions  not  to  be  overlooked  in  cases  of  future 
serious  hostilities.* 

Although  some  of  these  are  problems  solely  depending  upon  the  Cabinet  for 
solution.  Military  Officers  who  may  and  ought  to  be  consulted  should  not  be  unpre- 
pared with  opinions  duly  formed ;  and  from  the  advanced  condition  of  the  science  of 
vrar  on  the  Continent,  together  vrith  a  consideration  of  the  characters  who  usually 
compose  foreign  ministries,  British  statesmen  cannot  themselves  remain  indifferent  to 
the  knowledge  of  at  least  the  frmdamental  principles  which  frt)m  henceforth  all 
parties  are  to  look  to  for  security  at  home  and  success  abroad.  For  Great  Britain  and 
Ireland  the  defensive  question  alone  requires  not  simply  an  accidental  or  momentary 
attention  directed  to  a  solitary  point  or  instant  of  alarm,  but  a  well-digested  system 
embracing  the  whole. 

These  remarks  are  submitted  as  mere  instances  of  the  fundamental  questions 
whereon  the  basis  of  all  military  reasoning  must  repose ;  but  war  is  a  condition  of 
existence  so  absorbent,  so  vast,  so  various  and  difficult,  that  viewed  as  a  science  it 
can  scarcely  be  handled  but  in  part,  and  then  it  still  becomes  so  voluminous  that  we 
must  be  contented  in  this  Paper  to  notice  only  its  more  important  considerations,  and 
give  definite  notions  of  terms  and  their  applications  to  the  best  of  our  abilities  and 
the  extent  our  space  will  allow. 


By  Military  policy  of  a  state  may  be  understood  the  habitual  views  of  a  Govern- 
ment, regarding  its  ambition  or  interests  externally  directed  towards  objects  to  be 
attained  by  force,  or  internally  to  be  guarded  by  defensive  means. 

The  Military  tystem  of  a  state  denotes  the  nature  and  composition  of  the  forces 
by  sea  and  land ;  the  militia  and  reserves ;  their  organization ;  laws,  pay,  recruiting, 
clothing,  discipline,  instruction,  promotion,  rewards  and  punishments ;  fortifications, 
fleets,  ordnance,  equipments,  and  all  other  elements  required  in  war. 

Military  invasion  and  occupation  may  occur  without  hostility,  at  the  desire  or  by 
connivance  of  an  ally  or  a  neutral  power,  claiming  the  protection  or  assistance  of  a 

*  Since  these  ideas  were  first  written  on  the  article  '  War/  and  repeated  above,  the  pamphlet  of 
the  Prince  de  Joinville  shews  what  is  the  view  on  the  subject  in  France. 
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friendly  force ;  or  it  may  be  without  hostile  events,  such  as  a  siege  or  a  battle,  and 
thus  is  not  a  positive  state  of  War. 

War  is  constituted  by  the  actual  employment  of  force,  for  the  purpose  of  obtaining 
by  arms  that  which  is  withheld  by  similar  means :  it  may  be  viewed  under  a  variety 
of  modifications. 

Thus,  vrar  is  offensive  or  defensive ;  it  has  for  its  object  the  total  subversion  of  the 
enemy's  power,  or  is  confined  to  reducing  it  within  given  bounds.  War  may  be 
undertaken  as  a  principal,  or  only  as  an  ally ;  it  then  may  become  one  of  inter- 
vention, or  one  of  opportunity;  that  is,  where  a  power  at  first  neutral  takes  up 
the  cause  of  one  party,  and  thereby  produces  a  preponderance  with  a  benefit  to  all 
the  allies,  or  to  itself  in  particular,  for  which  it  has  been  waiting  a  fit  coiguncUon  of 
political  affairs.  In  all  these  cases  the  mode  of  enforcing  the  first  great  principle  of 
war  requires  corresponding  modifications,  so  as  to  adapt  the  means  to  the  end 
proposed. 

There  are  wars  of  opinion  and  religious  wars,  for  which  scarcely  any  rules  can 
be  offered,  excepting  patience,  the  exercise  of  humanity,  and  rectification  of  real 
grievances ;  but  these  belong  not  to  military  science,  and  do  not  therefore  concern 
our  present  purpose. 

War,  theoretically  viewed,  should  be  waged,  according  to  Jomini,  in  conformity 
with  one  great  fundamental  maxim,  which,  rightly  applied,  renders  all  combinatiooa 
appropriate,  and,  when  misapplied,  faulty.  This  governing  principle  is  '*  to  effect 
with  the  greatest  mau  qfjbrcee  a  combined  operation  ^pon  the  deciriw  point" 
This  decisive  point  in  war,  also  termed  ** the  primitive  objective  point"  is  that 
wherein  resides  the  principle  of  the  hostile  strength,  or  what  has  been  called  the 
vitality  of  the  Government.  To  dislocate  this  power  in  the  shortest  and  most  effec- 
tual manner  is  clearly  the  fundamental  principle  for  the  assailant ;  and  as  clearly  to 
avert  it  by  breaking  his  measures,  must  be  the  object  of  the  defendant.  But  as  the 
aim  of  belligerents  is  commonly  of  a  much  less  decisive  nature,  the  principle  remains 
then  most  applicable,  but  still  the  same,  to  minor  objects. 

A  British  expedition  necessarily  acts  offensively ;  the  Commander,  fully  instructed 
in  the  nature  of  the  operations  that  are  intrusted  to  him,  and  familiar  with  the 
theatre  of  war,  so  far  as  the  best  maps,  &c.,  can  supply  information,  has  already,  in 
concert  ¥dth  the  Government,  selected  the  point  intended  to  form  the  basis  of  his 
operations ;  which,  nevertheless,  may  greatly  vary,  from  political  and  nautical,  as  well 
as  considerations  of  allied  co-operation.  The  choice  of  a  basis  always,  either  on  a 
hostile  or  a  friendly  frontier,  determines  the  sphere,  or  what  is  termed  the  zonb  of 
OPERATIONS :  it  is  from  thence  the  Commander  of  the  Forces  selects  the  objective 
point  which  he  is  to  aim  at,  and  the  line  of  operations  leading  to  it ;  and  that  line 
may  be  either  temporary  or  definitive. 

Continental  armies  operate  precisely  in  the  same  manner,  but  with  more  certain 
facility,  because  the  basis  of  their  operations  is  on  their  own  territory,  unopposed  by 
distance,  sea,  and  winds,  for  progress  or  retreat.  Their  artillery  trains,  commissariat, 
and  baggage  have  their  equipments;  their  cavalry  is  mounted,  and  subsistence 
secure ;  while  a  force  disembarked  from  sea  is  without  horses,  and  always  obliged  to 
sacrifice  invaluable  time  before  it  can  move,  even  in  a  friendly  country. 

The  army  nuurching  upon  its  line  of  operations  is  in  possession  of  a  front  of  opera- 
tions, or  a  strategical  front,  in  rear  of  which  it  is  advisable  to  fix  a  point  of  appui^  or 
support ;  that  is,  a  fortress  or  locality  on  the  line  in  question,  to  resort  to  in  case  of 
necessity.  The  momentary  positions  which  the  corps  of  the  army  may  occupy  on  the 
front  of  operations,  or  on  the  line  of  defence,  are  strategical  positions.  When  the 
army  is  within  reach  of  the  first  objective  point,  or  when  the  enemy  commences 
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to  oppose  its  progresSf  the  Commander-in-Chief  either  attacks.him  or  manoeuvres  to 
compel  him  to  retreat.  In  this  view  he  may  select  one  or  two  8trateg;ical  manoeuvring 
lines  of  a  temporary  nature,  and  as  such  they  may  deviate  to  some  distance  from 
the  intermediate  posts,  from  which  they  are  perfectly  distinct.  To  connect  the  front 
of  operations  with  the  basis,  a  staple  line,  &c.,  will  be  formed,  to  subsist  parties  and 
convoys  at  certain  places  in  their  daily  marches  from  and  to  the  army,  extending  it 
by  degrees  as  the  forces  proceed  further;  and  more  considerable  dep6ts  of  pro- 
visions will  be  nuule  on  the  commissariat  lines  to  subsist  the  main  body.  If  the 
line  of  operations  deepens  in  length  from  its  basis,  and  hostile  corps  threaten  to 
interrupt  it,  then  there  will  be  the  option  either  of  attacking  and  expelling  the 
enemy's  detachments,  or  of  pursuing  the  main  object  against  the  army,  without 
regard  to  these  secondary  corps.  But  if  it  is  determined  to  keep  it  in  check  by 
means  of  a  detachment  posted  in  observation,  a  double  front  is  produced,  and  great 
detachments  always  cripple  the  army. 

When  the  objective  point  is  neared,  and  the  enemy  resolutely  maintains  his 
ground,  a  battle  must  be  the  consequence  :  shoiild  the  result  be  indecisive,  a  second 
attack  must  be  made ;  and,  when  victorious,  the  ensuing  measures  should  extend 
beyond  the  objective  point  first  aimed  at,  and  endeavour  to  pass  beyond  it  by  fixing 
upon  a  second  ulterior  object.  If  the  capture  of  an  important  fortress  is  the  aim, 
while  the  siege  is  undertaken,  the  coercing  army  should  proceed  to  drive  the  enemy 
far  off;  or,  if  it  be  not  sufficiently  strong  after  the  besieging  corps  is  formed  to  push 
forward,  a  strategical  position  should  be  selected  to  cover  the  siege,  such  as  the 
French,  under  Bonaparte,  adopted  in  1796  to  cover  the  siege  of  Mantua,  or  it  should 
operate  as  Marlborough  did  during  the  siege  of  Lisle. 

But  where  there  is  no  siege,  or  the  army  is  in  force  sufficient  to  carry  on  operations 
to  a  second  point,  it  will  become  requisite  to  form  a  point  of  appttif  and  to  construct 
an  Eventual  Basis,  by  occupying  one  or  more  towns  sufficiently  fortified  to  be  safe 
from  insult ;  or  a  small  strategical  reserve  should  be  formed  to  cover  the  rear,  to 
protect  convoys  and  the  greater  ddpdts  by  means  of  field-works.  Should  rivers  of 
considerable  breadth  intervene,  titet  depont  should  be  raised  to  cover  them ;  and  if 
the  bridges  occur  at  walled  towns,  some  additional  works  should  be  constructed  to 
protect  them.  These  are  requisite  both  to  strengthen  these  posts  and  add  to  the 
solidity  of  the  Eventual  Basis  where  the  strategical  reserve  may  be  posted. 

.  But  should  a  battle  be  lost,  retreat  must  ensue  towards  the  basis  of  operations,  in 
order  to  collect  reinforcements  and  detachments,  replace  the  deficient  materials,  and 
reorganize  the  elements  of  combat  in  fortified  towns  or  intrenched  camps,  so  as  to 
arrest  the  enemy's  progress  or  compel  him  to  divide  his  forces. 

When  winter  approaches,  the  army  is  placed  in  cantonments,  unless  the  operations 
are  continued  by  one  of  the  opposing  armies ;  namely,  that  which  having  obtained 
a  decided  superiority,  finds  no  insuperable  obstacles  on  the  hostile  line  of  defence, 
and  is  therefore  resolved  to  make  the  most  of  its  ascendancy :  then  a  winter  cam- 
paign is  produced,  always  equally  distressing  t6  both  armies ;  but  demanding  no 
particular  dispositions  excepting  redoubled  activity  in  the  enterprises,  in  order  to 
arrive  the  sooner  at  the  desired  results. 

Such  is  an  abstract  view  of  War  as  a  Theory,  and  is  sufficient  to  shew  the  different 
combinations  which  the  operations  produce.    They  are  divisible  into  three  branches. 

Branch.  I.  STRATEGICS :  a  term  to  which  it  has  been  vainly  endeavoured  to  affix  a  strict 

LTSGicB.      definition  from  the  times  of  Folard,  Derelinque  in  MSS.,*  Billow,  and  Von  Gross, 

*  Derelinque,  '  Tactique  dea  Batailles  de  I'linpulBion,'  &c.  Manuscript,  four  vols,  folio,  with  an 
immense  number  of  plans,  in  mj  possession.—C.  H.  S. 
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to  Klansewitz,  Dafot^,  and  Jomini,  whose  earlier  worki  and  last  Pr^s  give  tha 
most  comprehensiye  as  well  as  the  most  satis^sctory  definition ;  althongfa  a  dialectieiaii 
might  hint  that  a  distinction  might  be  pointed  oat  between  Strategics  and  Strategy, 
or  StrategiquM  and  Strategic ;  bat  no  inconTcnience  seems  to  hate  arisen  from  tiie 
promiscuous  use  of  both.    Jomini's  definition  embrsoes  under  the  word  *  Stiategie' — 

1.  The  definition  of  the  theatre  of  war,  and  the  different  combinations  it  may 
ofi^. 

2.  The  choice  and  establishment  of  the  Fixed  Basis,  and  Zone  of  OperatioM. 

3.  The  determination  of  the  Objective  Point  to  be  attained,  whether  it  be 
offendve  or  defensi?e. 

4.  The  Determination  of  the  DedsiTC  Points  of  the  theatre  of  war. 

5.  The  Fh)nts  of  Operations  and  Defensiye  Lines. 

6.  Selection  of  the  best  Lines  of  Operations  leading  from  the  base  to  the 
objective  point,  or  to  the  front  of  operations. 

7.  Selection  of  the  best  Strategical  Lines  for  a  given  operation ;  the  different 
manceuvres  for  embracing  these  lines  in  all  their  combinations. 

8.  The  Basis  of  Eventual  Operations,  and  Strategical  Reserves. 

9.  The  manoeuvring  marches  of  the  army. 

10.  The  magazines  considered  in  relation  to  the  marches  of  the  army. 

11.  Fortresses  considered  as  strategical  means;  as  places  of  refuge  for  an 
army ;  as  obstacles  in  the  vray,  or  as  requiring  sieges  and  covering  armies. 

12.  Intrenched  camps,  tdtes  de  pont,  &c. 

13.  Diversions  and  great  detachments. 

In  the  several  objects  enumerated,  those  which  enter  chiefly  in  the  sketch  or 
general  plan  of  a  campaign,  regarded  as  cabinet  and  head-quarter  questions,  have 
been  named.  The  art  of  making  war,  upon  a  map,  might  be  appropriately  dis- 
tinguished by  the  comprehensive  designation  of  Stbatboics  ;  while  all  those  which 
are  strategical  in  their  direction,  and  tactical  in  the  execution,  such  as  landings, 
march  manoeuvres,  passage  of  rivers,  retreats,  winter-quarters,  ambuscades,  and 
convoys,  might  take  the  denomination  of  Stbatkot,  so  long  as  they  are  executed 
without  the  presence  of  an  enemy  prepared  for  resistance ;  for  then  they  become 
Tactics. 

The  first  therefore  (Strategics)  it  the  art  of  embracing  the  Hnee  qfcperatUnu  m 
the  most  advantageoue  manner:  the  second  (Strategy),  the  art  of  moving  fbrcee  in 
the  most  efficient  mamner  upon  the  primitive  or  accidental  Unes  of  operations. 

and  Brmnch.  II.  The  second  branch  is  denominated  Tactics,  and  consists  of  the  manoeuvres  of 
an  army  for  action  and  in  action,  together  vrith  the  several  formations  of  troops  for 
attack  and  defence ;  in  both  cases  requiring  simultaneous  combination  on  the  most 
important  points  of  a  field  of  battle,  or  the  directing  the  mass  of  offensive  elements 
on  the  weakest  part  of  a  position  or  fortress  (as  in  sieges),  offensively  or  defensively. 
Thus  Grand  Tactics  embrace  more  especially — 

1.  The  choice  of  positions  and  defensive  lines  of  battle. 

2.  Offensive  defence  in  action. 

3.  Different  orders  of  battle,  or  great  manoeuvres  for  attacking  an  hostile  line. 

4.  Meeting  an  enemy's  army  on  the  march,  or  unforeseen  battle. 

5.  Surprise  of  armies  in  the  field,  not  inr  winter-quarters. 

6.  Dispositions  for  an  Attack. 

7.  The  Attack  of  positions  and  intrenched  camps. 

8.  Coups  de  main ;  Escalades. 

British  forces,  generally  less  numerous,  might  join  to  the  above — 
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9.  t)ebarcations  in  the  presence  of  an  enemy. 

10.  Re-embarcations  in  the  presence  of  an  enemy. 

11.  Actions  with  the  advanced  or  rear  guards. 

But  conflicts  on  the  outposts,  convoys,  foragings,  and  war  detachments,  belong  to 
what  is  termed  Petite  Chierre, 


Brmnch. 

QltTICB. 


III.  To  these  Jomini  adds  La  Logistique,  or  the  practical  art  of  moving  troops, 
the  details  of  marches  and  formations,  the  location  of  encampments  and  cantonments ; 
in  short,  the  execution  of  the  combinations  of  Strategy  and  Tactics.  These  three 
branches  are  more  or  less  interwoven,  and,  of  course,  are  further  connected  with 
Elementary  Tactics,  the  basis  of  all  military  order  and  system. 


KATSGICt. 

ndamental 
f  axim  of 
War. 


The  definition  already  given,  namely,  effecting  with  the  greatest  mass  qfj^ee$  a 
combined  operation  upon  the  decisive  pointy  and  modifications  thereof,  are  good  when 
they  are  in  conformity  with  the  following  maxims : 

1.  To  convey  by  strategical  combinations  the  mass  of  forces  successively  on 
the  decisive  points  of  a  theatre  of  war ;  and  as  much  as  possible,  on  the  commu- 
nications of  the  enemy  vrithout  exposing  its  own. 

2.  To  manoeuvre  so  as  to  impel  this  mass  upon  fractions  of  the  hostile  army. 

3.  On  the  day  of  battle,  to  direct  by  tactical  means  the  same  superior  mass 
upon  the  decisive  point  of  the  field  of  action,  or  on  that  part  of  the  enemy's 
line  which  it  is  of  most  importance  to  crush. 

4.  To  produce  the  masses  not  passively  on  the  decisive  point,  but  in  active 
operation,  effecting  the  object  aimed  at  by  simultaneous  effort. 

An  objection  has  been  raised  to  these  maxims,  upon  the  plea  that  the  art  consisted 
precisely  in  clearly  distinguishing  decisive  points.  Their  definition  will  be  given  in 
the  sequel,  and  the  studious  soldier  who  meditates  upon  the  contents,  will  rarely 
mistake  them ;  for  a  theatre  of  operations  never  offers  more  than  three  zones,  one  on 
the  right,  another  on  the  left,  and  a  third  in  the  centre;  so  also  each  zone,  each 
front  of  operations,  each  strategical  position  and  line  of  defence,  like  each  tactical 
line  of  battle,  has  never  more  than  these  same  subdivisions,  or  two  extremities  of  a 
centre.  Of  these,  one  only  can  be  best  for  reaching  the  mark  aimed  at ;  a  second 
will  be  less  advisable;  and  a  third  actually  vicious.  Therefore,  combining  the 
enemy's  positions  with  the  geographical  points,  with  consideration  of  the  zone  of 
operations,  and  with  the  projects  to  be  effected,  all  questions  of  strategical  move- 
ment and  tactical  manoeuvre  resolve  themselves  into  the  knowledge  whether  the 
operation  should  be  carried  on  by  the  right,  the  left,  or  by  the  centre  directly  to 
the  front, — surely  not  a  difficult  problem.  Tet,  though  the  whole  art  of  war  does 
not  consist  solely  in  the  choice  of  a  proper  direction  for  the  mass  of  forces,  in 
that,  nevertheless,  resides  the  fundamental  maxim  of  strategics;  for  there  still 
remains  the  necessary  talent  to  execute,  the  knowledge,  energy,  and  coup  d'oeil  for 
canying  out  what  proper  combinations  have  prepared.  The  study  of  all  past  wars, 
ancient  and  modem,  the  systems  of  war  of  Frederick  the  Great,  of  the  French  Revo- 
lution, of  Napoleon,  and,  finally,  of  the  Duke  of  Wellington,  will  all  be  found  to 
have  derived  their  success  and  glory  by  conducting  the  armies  in  harmony  with 
these  principles;  and  the  loss  of  battles,  failures  in  campaigns  and  entire  wars, 
will  be  seen  to  originate  in  the  non-observance  of  them,  either  through  the  pre- 
judices raised  by  ignorance  or  routine,  political  interference,  or  unavoidable  geo- 
graphical causes. 
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Ian  of  a  Cam-        The  plan  of  a  campaign  depends  upon  dx  essential  considerations.    1.  The  poUtioal 
^^°'  situation  of  both  parties.    2.  The  situation  of  the  moment    3.  The  relative  foree 

^  and  military  means.    4.  The  location  and  distribution  of  the  armies.    5.  The  natural 

line  of  operations.  6.  The  most  advantageous  line  of  operations.  It  is  not  required 
on  this  occasion  to  be  carefully  balancing  the  exact  amount  of  the  relative  means  of 
war  between  the  parties,  but  to  admit  them  only  as  far  as  they  are  important. 
Territorial  and  Manoeuvring  Lines  of  Operations  are  the  principal  objects ;  and  though 
they  are  subject  to  many  accessory  considerations,  the  rules  of  the  art  must,  never- 
theless, form  their  basis.  Originality  and  great  boldneu  are  not  incompatible  with 
their  application ;  such,  for  instance,  as  the  plan  which  in  1800  Napoleon  and  Morean 
carried  into  effect, — "  moving  on  the  flanks  of  the  Swiss  mountains  on  two  internal 
lines ;  the  latter,  upon  the  Austrian  external  line  in  Germany,  and  the  former,  simi- 
larly, but  still  more  originally,  upon  the  flank  and  rear  of  Melas,  in  Lombardy. 
Never  was  the  great  principle  above  noticed  exemplified  vrith  more  originality  or 
daring;  no  operations  were  ever  more  rich  in  great  and  decisive  combinations,  or 
more  prudent  and  cautious  in  the  execution ;  since  while  they  menaced  and  eflfected 
the  enemy's  ruin,  neither,  in  case  of  reverse,  would  sacrifice  more  than  perhaps  the 
rear  guard." — JominL 

In  this  place  it  may  be  useful  to  fix,  by  definitions,  several  terms,  upon  the 
comprehension  of  which  the  understanding  of  most  important  military  reasoning 
depends. 

By  a  Ba»e  (or  Batit)  of  Operations  is  meant  a  frontier, — the  course  of  a  river, — a 
coast, — a  range  of  mountains  or  fortresses, — or  any  topographical  or  military  extent 
of  country,  upon  the  imaginary  line  of  which  the  corps  of  an  army  assemble: 
offensively, — to  take  their  departure  from  thence  into  the  enemy's  country,  and 
towards  which,  in  case  of  fidlure,  it  is  intended  to  retreat :  defensively, — to  counteract 
all  the  measures  which  an  invading  force  may  attempt. 

Lines  of  Operation  are  divided  into  Territorial  and  Mancntvring  Linet.  By  ter^ 
ritorial  lines  are  understood  those  which  nature  or  art  has  traced  for  the  defence  or 
invasion  of  states.  Frontiers  covered  by  fortresses,  or  defended  by  nature  with  chains 
of  mountains,  great  rivers  or  other  obstacles,  are  of  this  nature. 

Mancmvring  Lines  are  the  movements  of  the  General  to  traverse  the  territorial 
lines  offensively  or  cover  them  defensively.  Both  these  lines  are  intimately  con- 
nected. In  offensive  war  the  line  is  an  imaginary  perpendicular  upon  the  base, 
along  which  an  army  operates  against  the  enemy.  In  defensive  war  it  is  often  the 
same,  but  still  oftener  parallel  to  the  territorial  line. 

A  Line  qf  Communication  is  either  the  same  as  that  of  operation,  or  any  other  by 
which  the  army  supplies  and  communicates  with  the  Base. 

Examples  will  make  the  definitions  more  intelligible:  Austria  and  France  have 
three  great  lines  of  operations  against  each  other;  by  Italy  on  the  south,  Switzerland 
and  the  Tyrol  in  the  centre,  and  by  Germany  on  the  north.  But  politically  and 
geographically  considered,  these  are  now  all  closed,  because  the  states  of  Baden  and 
AVurtemberg  interpose  between  them  in  Germany ;  Switzerland  is  independent  in  the 
centre ;  and  the  kingdom  of  Sardinia  closes  up  Italy.  Between  Prussia  and  Austria 
there  are  similarly  three  lines,  through  Moravia,  Lusatia,  and  Saxony. 

The  Theatre  qf  Operations  embraces  the  whole  surface  of  the  country  which  an 
army,  or  armies  in  co-operation,  may  have  to  invade  or  to  defend.  If  a  single  army 
has  a  prescribed  end  in  view,  its  strategical  field  extends  no  further ;  but,  if  the 
combinations  of  two  or  more  armies  are  in  concert,  and  directed,  beyond  the  first 
proceedings,  to  arrive  at  an  ulterior  object  in  conjunction,  then  each  army  operates 
only  upon  a  zone  of  the  field.    Thus  a  Zone  qf  Operations  contains  the  particular 
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linet  which  an  anny  acting  in  concert  with  others  has  to  tra?erse  to  an  ulterior 
object ;  and  a  ttratepcal  field  or  chess  table  (/chiqtder  general)  comprehends  the 
whole  theatre  of  war  from  the  single  or  double  basis  of  one  or  more  armies,  to  the 
ultimate  object,  usually  the  enemy's  capitaL  Hence,  two  belligerents  have  each, 
1,  a  fixed  base  of  operations ;  2,  an  objective  point ;  3,  fronts  of  operations  and  lines 
of  defence ;  4,  zones  and  lines  of  operation ;  5,  strategical  lines  and  lines  of  commu- 
nication ;  6,  natural  and  artificial  obstacles  to  surmount  or  to  oppose  to  the  enemy ; 
7,  important  strategical  geographical  points  to  occupy  offensively,  or  cover  de- 
fensively ;  8,  accidental  and  intermediate  bases  of  operations  between  the  objective 
aim  and  the  fixed  base ;  9,  points  of  refuge  in  case  of  a  reverse. 
'KNSIVE  An  array  which  commences  ofifensive  operations  where  no  sea  intervenes,  takes 
'  the  lead  in  all  the  movements,  and  those  opposed  to  it  are  necessarily  subordinate  to 
them.  If,  therefore,  it  occupies  with  a  corps  each  of  the  great  avenues  leading  to 
the  enemy,  he  will  be  kept  in  suspense,  unless  his  own  forces  are  sufficient  to 
anticipate  the  opponents  by  making  the  first  move,  and  to  assume  the  offensive  de- 
fensive.   Therefore, 

1.  When  an  army  invades  or  acts  offensively,  it  takes  the  lead  {V initiative)  in 
the  movements. 

2.  This  advantage  precludes  the  necessity  of  marching  in  mass,  unless  the 
enemy  is  concentrated  and  at  hand. 

3.  The  general  direction  can  be  only  upon  the  centre,  one  of  the  extremities, 
or  the  rear  of  the  hostile  line.  An  extremity  is  usually  the  most  eligible,  because 
nearer  to  the  hostile  rear ;  on  the  centre  it  is  safe  only  when  the  opponent's 
line  is  still  scattered. 

4.  In  this  case  Jomini  recommends  the  greater  number  of  corps  to  advance 
upon  one  of  the  isolated  parts,  with  a  view  to  surround  it,  while  the  remainder 
occupy  a  central  point  to  keep  the  rest  of  the  hostile  army  in  check. 

5.  When  the  principal  mass  of  these  corps  is  directed  into  the  rear  of  an 
enemy,  by  passing  one  of  the  extremities  of  his  line,  one  corps  should  remain 
posted  upon  that  extremity,  in  order  to  keep  open  the  line  of  communications, 
while  the  opponent  is  cut  off  from  his.  This  corps  serves  likewise  to  attack  his 
flank  and  prevent  his  withdrawing  from  a  faulty  position  by  a  secret  movement. 

Both  these  last  rules  evidently  apply  only  where  the  assailant  has  a  considerable 
superiority;  for  in  cases  where  the  forces  are  nearly  balanced,  he  that  turns  an 
enemy's  flank  is  exposed  to  the  same  manoeuvre ;  and  a  single  corps  left  to  mask  the 
extremity  of  an  hostile  line,  is  less  in  measure  to  be  reinforced  than  the  enemy,  and 
therefore  liable  to  be  defeated,  and  the  whole  assailing  manoeuvre  exposed  to  be 
enclosed,  unless  topographical  circumstances  are  more  than  ordinarily  favourable. 
Thus  the  celebrated  march  over  the  Alps,  by  means  of  which  Bonaparte,  in  1800, 
turned  the  whole  line  of  operations  of  Melas  in  Italy,  would  have  been  counter- 
checked,  had  there  not  been  a  misunderstanding  among  the  Allies.  Sir  Charles 
Stuart,  with  10,000  British,  was  before  Genoa,  and  offered  to  take  charge  of  the 
position ;  but  the  Austrians,  eager  to  grasp  at  the  possession  of  all  Lombardy  and  the 
Genoese  territory,  declined  the  proposal,  in  their  turn  requesting  the  British  to  dis- 
embark and  join  their  army,  for  an  Austrian,  not  an  allied  purpose.  Jomini,  it  is 
true,  aware  of  the  danger  such  operations  incur,  elsewhere  confines  them  to  no 
greater  length  than  two  or  three  marches,  and  does  not  admit  the  corps  to  be  sepa- 
rated from  each  other,  further  than  the  outposts  are  from  their  corps. 

In  these  rules  none  occur  directly  calculated  for  the  plan  of  a  campaign  operating 
from  a  coast  or  an  insular  basis.  Great  Britain  in  continental  warfare  has  three 
fronts  or  fixed  basal  lines,  by  which  the  army  under  cover  of  the  fleet  may  proceed  to 


STRATEGICS.    \0  SKETCH    OF    THE 

OFFENSIVE 

OPERATIONS,  act  offensiTely  on  a  foreign  coast :  the  Eastern,  from  Yarmouth  to  the  Downs :  the 
Central,  from  the  Downs  and  Portsmouth  to  Southampton :  and  the  right  or  Western, 
from  Southampton  to  Plymouth  and  Cork.  There  are,  howerer,  many  diiBculties  in 
the  application  of  masses  upon  the  secondary  base  abroad,  especially  if  that  base  must 
be  obtained  by  force  on  an  hostile  coast,  because  the  line  of  communication  from  the 
sea-ports  at  the  fixed  base  whence  the  army  has  departed  to  the  point  of  debarcatioii 
is  lengthened,  and,  by  reason  of  the  intervention  of  the  elements,  liable  to  be  broken  : 
still  the  examples  of  the  landing  at  Aboukir  Bay,  Copenhagen,  the  Mondego  ia 
Portugal,  the  Helder  and  Walcheren,  all  in  the  face  of  the  enemy,  prove  the  prae- 
ticability  even  when  opposed  on  the  spot  The  point  of  debarcation  is  then  the 
Eventual  Basis;  and  nnleu  a  friendly  fortress,  or  one  that  can  be  compelled  to 
submit  by  summary  means,  or  a  naturally  advantageous  position  can  be  occupied  or 
immediately  forced,  the  difficulties  are  almost  insurmountable.  It  is,  again,  difficult 
to 'despatch  a  large  force  in  one  fleet,  and  to  keep  it  together,  and  dangerous  to  allow 
great  intervals ;  the  elements  affect  the  time,  connection,  and  order  of  convoys :  an 
independent  and  separate  service  (the  navy)  influences  the  primary  organization :  a 
distinct  etiquette  may  intervene  in  the  moment  of  execution :  debarcation,  not  so 
much  of  the  troops,  as  of  their  resources,  artillery,  horses,  provisions,  &c.,  require 
much  of  invaluable  time,  and  a  change  of  wind  may  defeat  or  endanger  the  whole 
measure.  While  a  great  Captain  is  at  the  head  of  the  Army  and  of  the  Cabinet,  only 
that  which  human  prudence  cannot  control  vrill  be  left  to  chance ;  but  there  have 
been  periods  when  military  experience  was  not  sufficiently  appreciated  in  vrar 
measures;  and  civilians  directed  them  without  being  even  aware  that  vrar  is  an 
exceedingly  complicated  science,  and  that  one  great  error  in  the  plan  of  operations  is 
sore  to  end  in  failure.  Tet  more  than  two  centuries  ago  Sir  Walter  Raleigh  said, 
"  the  wisdom  of  princes  and  of  states  is  best  determined  in  their  enterprises." 

From  the  difficulties  above  stated,  a  practice  has  arisen  of  fitting  out  expeditions, 
not  sufficiently  formidable,  with  a  view  of  ascertaining  the  practicability  of  a  measure, 
but  which  by  that  very  system  is  often  rendered  abortive ;  for  a  first  landing  having 
been  effected,  the  enemy's  attention  is  no  longer  divided  ;  he  collects  his  means  of 
defence,  while  the  second  convoy  is  expected,  and  the  delay  is  decisive  of  the  event. 
Yet,  if  in  any  military  operation  the  effect  of  masses  simultaneously  employed  be  of 
consequence,  it  is  in  those  which  commence  on  the  sea  shore ;  for  the  troops  have 
not  only  to  debark  and  act  offensively,  but  also  to  construct  their  means  of  security 
and  retreat  in  case  of  disaster.  If  we  examine  the  primary  operations  of  this  class 
from  the  wars  of  King  William  to  the  present  period,  we  shall  find,  that  with  the 
exception  of  such  as  were  favoured  by  circumstances,  the  success  or  failure  was  de- 
pendent upon  one  or  more  of  the  following  maxims,  especially  as  applied  to  continental 
expeditions. 

1.  When  an  army  is  embarked  to  make  a  descent  upon  an  enemy's  coast  vrith 
the  object  of  penetrating  into  the  country,  a  point  of  debarcation  should  be 
selected  where  the  enemy  possesses  no  local  means  of  arresting  the  descent  and 
preventing  the  landing  of  a  sufficient  supply  of  those  means  which  are  indis- 
pensable for  action  and  for  progress.  If  therefore  a  defensible  peninsula  can  be 
selected,  or  better,  a  fortified  town  accessible  for  the  cannon  of  the  covering 
squadron,  to  compel  it  into  an  immediate  submission,  a  footing  vrill  be  gained  to 
form  the  first  point  of  the  Eventual  Basis  of  operations.  Still  the  consideration 
whether  such  a  point  is  favourable  to  the  ulterior  objects  of  the  expedition 
should  be  kept  in  view.  A  secure  anchorage  is  necessary  for  some  time  either 
on  the  spot  or  in  the  immediate  vicinity,  and  within  the  sphere  of  action  of  the 
land  force. 
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RATIONS,  2.  If  the  expedition  be  intended  to  operate  only  on  the  coast  with  momentary 

objects,  proximity  to  the  objectiTc  point  should  be  combined  with  a  locality 
convenient  for  re-embarcation.  Armed  steamers  and  gun-boats  will,  in  general, 
secure  this  object  within  estuaries,  in  defiance  of  a  superior  enemy  on  shore. 
But  small  expeditions  are  fit  only  to  distract  the  enemy's  attention,  and  for  that 
object  demonstrations  without  landing  will  generally  answer  all  the  purposes  of 
descenlB.  Raleigh  justly  says,  **All  petty  attempts  are  more  profitable  to  the 
invaded  than  the  hwader,** 

3.  An  expedition  intended  to  operate  ulteriorly,  should  be  from  the  first 
superior  to  the  probable  immediate  force  of  the  enemy,  so  that  the  landing  be 
effected  with  more  decisive  success,  and  the  ulterior  movements  may  proceed 
without  delay. 

4.  No  combinations  of  invasion  should  be  made  to  depend  on  the  cooperation 
of  corps  expected  from  distant  or  opposite  quarters.  It  is  important  to  embark 
them  en  masse,  or,  commencing  at  the  more  distant  part,  collect  them  in  pass- 
ing, or  form  a  rendezvous  at  an  intermediate  pointy  so  as  to  proceed  at  last  with 
the  whole  in  connection.  For  instance,  if  the  season  is  favourable,  a  rendezvous 
off  Cork,  Bantry  Bay,  or  some  island  in  the  Bay  of  Biscay,  when  the  expedition 
is  really  intended  for  the  north  or  west  coast  of  Spain  or  Gibraltar,  or  for  the 
Mediterranean,  would  tend  to  keep  the  enemy  in  suspense. 

5.  After  the  landing  is  securely  effected  with  the  view  of  striking  a  blow  in 
the  interior,  it  is  best  to  waste  no  time  in  besieging  any  place  not  directly  in 
the  line  of  operations :  let  them  be  masked  by  a  corps  on  shore,  and  blockaded  by 
the  fleet ;  or  if  the  line-of-battle  ships  can  attack  a  front  of  defence,  they  will 
reduce  the  fortress  in  a  few  hours. 

6.  In  the  plan  of  an  expedition  no  combination  should  be  admitted  including 
or  depending  upon  two  or  more  lines  of  operation  from  separate  bases.  Armies 
transported  by  sea  are,  from  that  circumstance,  not  numerous :  division  renders 
them  still  weaker,  and  if  one  corps  is  checked,  the  other  must  retreat  also.  It 
is  exposing  two  exterior  lines  to  one  internal  line. 

7.  In  colonial  and  insular  expeditions  it  is  only  necessary  to  combine  means 
in  proportion  to  the  strength  of  the  objective  point,  and  with  attention  to  the 
season,  climate,  monsoon,  or  trade-winds. 

8.  An  army  withdrawing  from  a  territory  through  another  which  it  is  resolved 
*                       should  be  kept  in  subjection  or  mastered,  the  occupation  should  take  place  at 

the  moment  when  the  greatest  mass  of  forces  is  passing  through  or  near  the 
most  important  points. 

9.  When  negociating  at  the  head  of  an  armed  force  with  the  chance  of  resist- 
ance, it  is  important  that  all  the  corps  be  collected  to  give  weight  to  the 
demands,  and  to  act  instantly  when  hostilities  become  inevitable,  rather  than 
call  for  reinforcements  when  they  are  begun,  and  risk  to  be  defeated  from  ab- 
solute inferiority. 

10.  In  offensive  extra  European  wars  it  is  particularly  false  economy  to 
employ  insufScient  means  against  an  enemy,  to  undervalue  his  resistance,  or  to 
aim  at  indecisive  objects.  If  such  measures  cause  no  absolute  failure,  they  at 
least  prolong  the  contest,  occasion  the  waste  of  life  and  expense,  are  a  source 
of  greater  risk  than  should  be  incurred,  and  of  less  advantage  in  negodation.* 


*  The  Sszon  Colonel  Von  C^rots  (Kriega  Geschicbte  der  Jahre  179S  bit  1808)  enumenitet  on  the 
lubgect  of  our  marine  ezpeditiont  wreral  othen  to  be  reqointe,  such  as :— 1.  Seasonable  period ; 
s.  Thorough  knowledge  of  the  country ;  3.  Intelligence  hi  the  country ;  4.  Dominion  of  the  aea ; 
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PEiUTiONS,  None  of  these  roles  should  be  so  modified  as  to  be  opposed  to  the  great  maxims  of 
war ;  nor  should  operations  of  any  kind  be  undertaken  without  regard  to  the  class  of 
troops  to  be  employed. 

As  examples  of  the  importance  of  the  first  rule,  may  be  quoted  the  landing  of  the 
emigrants  at  Quiberon ;  for  if  they  had  not  been  betrayed  by  their  own  men,  they  stin» 
through  supineness,  were  blocked  in  and  unable  to  d^bouche  in  the  hee  of  the 
enemy.  Again,  the  Helder  expedition  in  1799,  though  victorious  in  two  battles, 
could  not  advance  to  the  objective  point,  because  through  former  misdirection  of 
the  forces,  the  enemy,  retiring  to  the  narrows  of  the  Haerlemmer  Meer,  had  a 
position  which  could  not  be  forced  nor  turned.  On  the  other  hand,  at  Aboukir  in 
Egypt,  a  peninsula,  the  landing  was  on  a  central  point,  which  placed  the  enemy's 
defensive  measures  on  two  external  lines,  one  covering  Alexandria  and  the  other 
Rosetta  and  Cairo :  thus  divided,  although  numerically  the  strongest,  he  was  inferior 
on  both  lines,  and  ultimately  forced  to  surrender.  The  landing  at  the  point  of 
Mondego,  in  Portugal,  though  again  divided  by  a  subsequent  force  coming  on  shore 
at  Peniche,  shewed  a  still  more  advantageous  selection,  for  the  enemy  could  not 
oppose  it,  nor  attack  Sir  Arthur  WeUesley,  until  all  his  troops  and  cannon  were 
already  moving  oflTensively:  the  debarcation  cut  oflTthe  north  of  Portugal  firom  Lisbon, 
and  the  hostile  army  from  its  line  of  communication  with  France ;  and  if  the  re- 
inforcement under  Sir  John  Moore,  that  came  after  the  battle  of  Vimiers,  had  been 
sent  fift>m  the  first  with  the  army,  Junot  must  have  surrendered  at  discretion,  instead 
of  obtaining  a  capitulation  that  sent  his  army  back  to  France. 

In  the  second  maxim,  the  causes  are  pointed  out  which  afforded  in  1758  a  secure 
retreat  from  the  landing  at  Cherbourg,  although  no  regular  precautions  insured  the 
measure ;  and  those  which  produced  the  disaster  at  St  Cast,  notwithstanding  all  the 
care  General  Bligh  applied  to  the  re-embarcation.  The  expedition  to  Ostend  had 
the  same  defects,  and  produced  the  same  results ;  but,  with  moderate  weather,  the 
naval  armaments,  as  now  organized,  render  such  operations  much  more  secure. 

Inattention  to  the  third  rule  had  preponderating  influence  at  the  Helder.  The 
first  division  on  shore  was  paralyzed  behind  the  defences  on  the  Zyp  until  the  main 
body  arrived.  Meantime  the  enemy,  now  certain  of  the  point  threatened,  collected 
his  means,  and,  as  before  stated,  rendered  victories  so  unavailing  that  re-embarcation 
was  purchased  by  heavy  sacrifice. 

The  expedition  to  the  Helder  furnishes  the  proofs  of  the  fourth  maxim.  Had  the 
two  British  corps  and  the  Russian  been  combined  to  act  simultaneously  en  masse 
from  the  beginning,  no  eflfectual  resistance  could  have  been  made  against  them ;  but 
easterly  winds  were  to  convey  the  Russians  westward,  and  westerly  the  British 
eastward,  though  both  were  destined  for  the  same  point  at  the  same  moment.  So 
again,  the  Egyptian  expedition  was  to  be  sustained  by  a  corps  from  India  and  another 
from  the  Cape.  At  Copenhagen  the  two  British  corps  united  in  proper  time,  because 
that  which  was  anteriorly  in  the  Baltic  lay  waiting  in  transports  at  Rugen ;  but  the 
successive  divisions  sent  to  the  River  Plate  served  only  to  be  successively  defeated. 

The  fifth  maxim  is  exemplified  in  the  Walcheren  expedition. 

The  sixth  maxim  is  obvious.  Sir  John  Moore's  expedition  was  on  the  coast  of 
Portugal  when  the  battle  of  Vimiera  was  fought,  where  it  should  have  been  present, 
for  a  corps  on  board  ship  cannot  aid  one  on  shore,  and,  if  that  is  defeated,  the  other 
most  retire  also.  In  the  next  campaign,  Sir  John,  by  several  lines  from  Portugal, 
and  Sir  David  Baird  from  Corunna,  moved  by  two  zones  of  operations,  vrith  a  view 


b.  Vicinity  of  the  points  of  debarcation ;  and  ending  with  the  recommendation  of  measures  to  keep 
up  and  increase  the  good-will  of  the  people. 


ATEOICS.  8CIBNCB    AND    ABT   OF   WAR.  13 

FENSIVS 

c RATIONS,  of  muting  their  forces  at  a  point  more  than  200  miles  distant,  then  In  the  possession 
of  a  formidable  and  manoenyring  enemy,  though  there  was  an  unbroken  Spanish 
corps  intermediate  which  should  have  been  brought  into  line,  and  a  battle  risked  on 
the  best  available  position  at  the  forking  of  the  road  to  Vigo.  What  the  army 
would  have  done  while  undivided  and  still  organized,  was  proved  at  the  battle  a  few 
days  later,  before  Corunna ;  nor  after  the  action,  should  that  fortress  have  been  aban- 
doned; for  Soult's  army  could  not  face  them  in  the  field, — and  was  unprovided  with 
a  battering  train. 

For  offensive  operations  against  hostile  insular  colonies,  the  foregoing  remarks  are 
already  sufficient ;  but  as  in  general  they  imply  not  only  landing  but  a  siege,  it  is  of 
the  utmost  importance  that  the  most  efficient  means  be  employed  for  certain  and 
rapid  success,  not  only  in  the  numbers  and  quality  of  the  materiel,  but  in  a  body  of 
Engineers  and  Artillery  aided  by  Sappers  and  Miners ;  for  by  their  means  fortifica- 
tions are  reduced  in  the  most  speedy  and  least  sanguinary  manner ;  the  system  of 
destruction  produced  by  shells  and  rockets  may  in  a  great  measure  be  dispensed  with, 
or  at  least  confined  to  military  defences ;  and  delay  is  ever  the  cause  of  failure. 

The  two  last  maxims  are  of  themselves  sufficiently  obvious,  although  disregard  to 
them  has  been  often  exemplified ;  but  some  further  illustrations  of  the  principal  rules 
of  strategics  may  be  necessary.  We  find,  for  example,  in  the  wars  of  America,  Lord 
Amherst  operating  by  the  line  of  Lake  Champlain  upon  Montreal,  and  Wolfe  by  the 
St.  Lawrence  upon  Quebec ;  both  successful,  and  yet  two  years  without  connection. 
The  delay  may  be  regarded  as  a  consequence  of  the  enemy's  defensive  lines  (also  two 
in  number)  being  internal,  while  the  British  were  external ;  and  success  arose  from 
the  strategical  operations  being  rather  distinct  zones  than  lines ;  and  that  the  diree- 
tion  of  Wolfe's  upon  the  St.  J^wrence,  which  brought  on  the  battle  of  Quebec, 
severed  the  enemy  from  all  connection  with  the  other  line  and  the  interior ;  at  the 
same  time  that  by  occupying  the  river  both  were  entirely  cut  off  from  their  fixed  base 
in  Europe. 

In  the  American  revolutionary  war,  we  find  isolated  e3q)editions  scattered  over  a 
vast  continent,  on  no  point  constituting  a  superior  army,  and  everywhere  inferior  to 
the  local  militias ;  traversing  vast  woody  regions,  and  terminating  their  career  in 
defeat  and  capture.  More  recently  we  see  them  dispersed  along  the  coast,  occupied 
in  landings  for  trivial  purposes,  and  when  re-embarked,  leaving  the  enemy  the  claims 
of  successful  resistance. 

In  British  warfare,  the  Roman  maxim,  never  to  act  ojfenshefy  on  more  than  one 
point  at  a  time  (always  excluding  India),  is  proved  to  be  judicious  by  the  history  of 
events  since  the  war  of  the  Spanish  succession,  when  that  question  ought  to  have 
been  decided  in  the  Netherlands.  The  evil  consequence  of  pursuing  a  multitude  of 
offensive  combinations  at  the  same  time  was  never  better  exemplified  than  in  the 
failures  of  the  simultaneous  expeditions  to  Buenos  Ayres,  Constantinople,  Alexandria, 
and  Rugen,  in  1807.  Small  debarcations  for  inadequate  objects  on  hostile  coasts 
produce  no  advantage  equal  to  the  risk,  expense,  and  hostility  they  foster;  for  the 
local  garrison  and  militia  of  the  country  are  soon  superior  in  force,  and  a  hurried 
return  on  board  causes  union  and  exultation  in  the  enemy.  The  landings  at  St.  Cast 
and  at  St.  Malo ;  that  of  Sir  James  Pulteney  at  Corunna ;  at  Alexandria  and  Rosetta ; 
most  of  those  on  the  shores  of  the  United  States,  were  fraught  with  danger,  odium, 
and  inadequate  results.  Those  on  the  east  coast  of  Spain  during  the  Peninsular  War 
form  a  clear  exception ;  they  had  a  political  object  of  importance  to  hold  up ;  an  ally 
to  join  and  sustain ;  and,  above  all,  they  served  as  a  diversion  which  compelled  a 
whole  hostile  army  to  remain  in  that  quarter. 
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iPSEATiONS.      Manoeuyring  lines,  and  those  which  ntture  hms  marked  out,  form  teptrmte 
classes. 

me*  of  Ope-  i^  Simple  linet  ofoperationM  are  those,  when  an  army  operates  in  a  single  directkm 

from  a  frontier  without  forming  detached  corps.  2.  Double  and  mult^ed  Ume&p 
when  it  acts  on  the  same  frontier  with  two  or  three  isolated  corps.  3.  Interior  Une9 
ofoperationM  are  so  denominated  when  two  or  more  corps  are  interiorly  connected 
while  they  face  an  enemy  posted  exteriorly,  whose  connection  is  only  by  his  flank  or 
circuitous.  4.  Exterior  Unes  are  such  as  armies  form  when  they  operate  upoo  the 
two  extremities  of  the  enemy's  front  of  operations,  or  on  the  two  sides  of  two  interior 
lines.  5.  Lines  t^nm  an  extended  front  are  those  which,  though  they  be  upon  the 
same  line,  are  separated  into  isolated  diTisions.  6.  Deep  or  lengthened  Imeet  such  as 
commencing  at  the  frontier  basis,  extend  over  a  great  space  before  they  attain  their 
object.  7.  Concentric  Unes  are  those  of  several  corps,  or  portions  of  corpt,  con- 
verging to  one  point.  8.  Excentric  Una  are  those  of  several  corps,  or  portiona  of 
corps,  diverging  towards  two  or  more  points.  9.  Secondary  Unee  are  those  in  the 
great  combinations  of  armies  which  designate  their  relative  connection  while  opermtiny 
on  the  same  frontier.  10.  Accidental  linet  of  operations  sometimes  are  taken  when 
the  original  plan  of  a  campaign  is  altered  by  an  unexpected  event,  such  as  being  firns- 
trated  in  an  offensive  operation  and  selecting  a  line  of  retreat  towards  a  beais 
not  in  the  original  zone  of  operations,  nor  towards  the  starting-point  of  the  fint 
basis. 

To  illustrate  some  of  these  definitions,  let  us  suppose  two  armies  like  the  Britiah 
and  Prussian  posted  in  Belgium  with  either  offensive  or  defensive  intentions,  and 
their  magazines  in  the  rear  (perhaps  at  Antwerp  and  Maestricht),  these  places  would 
constitute  the  territorial  lines  they  have  to  cover,  and  the  manoeuvring  lines  would  be 
in  their  front  and  to  their  flanks :  if  an  hostUe  force  could  place  itself  in  their  rear, 
about  Brussels,  they  would  be  cut  off  from  them.  Now,  if  the  allies  separated,  and 
the  Prussians  took  post  on  the  Meuse,  towards  Namur,  then  the  enemy  wonld  be  cot 
off  fit>m  his  own ;  but  as  in  that  case  the  British  could  not  singly  remain  in  Its 
position,  and  therefore  would  fall  back  behind  the  Scheld  or  towards  Dutch  Flander^ 
to  re-open  the  communication  with  Antwerp,  then  the  allied  armies  wonld  pieaenfc 
two  exterior  manoeuvring  lines,  and  the  enemy  a  single  central  line,  re-opening  hk 
own  communication  directly  with  the  French  fortresses  by  a  new  or  accidental  line  of 
operations,  and  attaining  his  object  by  mere  strategical  means.  But  if  the  aUied 
armies  preferred  to  attack  him  with  united  forces,  as  both  parties  would  engage  with 
the  chance  of  being  cut  off,  the  victorious  would  necessarily  ruin  his  opponent.  The 
movements  and  battles  of  Waterloo  and  Wavre  would  nearly  represent  this  suppo- 
sition, if  the  enemy's  forces  had  moved  from  their  base  by  the  right  bank  of  the 
Meuse,  Namur  had  been  unoccupied,  and  the  allies  had  suffered  them  to  proceed 
without  counter-manoeuvres.  So  again,  when  Melas  was  defeated  at  Marengo,  he  wee 
cut  off  frx)m  his  temporary  base  on  the  Po ;  and  with  less  jealousy  and  more  enter* 
prise,  had  he  fallen  back  towards  Genoa,  and,  instead  of  surrendering  all  the  for- 
tresses, given  that  city  in  charge  to  the  English,  he  would,  reinforced  by  the  10,000 
men  drawn  from  thence,  and  by  the  supply  of  materiel^  which  both  the  British  nsval 
stores  and  Piedmontese  arsenals  contained,  have  resumed  the  offensive :  and  if  agnn 
defeated,  the  fleet  would  have  carried  his  forces  round  without  a  surrender  or  the  &U 
of  any  strong  place,  and  the  enemy  would  have  been  isolated  in  the  plains  without  a 
single  fortress.  This  instance  is  one  of  a  most  numerous  class  where  theory  makea  a 
strong  case ;  but  circumstances  were  such  that  if  they  had  been  managed  with  Ani^ 
the  results  might  have  been  very  different. 
In  the  first  case  is  already  shewn  the  superiority  of  a  single  line,  and  it  ai  well 
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TWNS,  as  interior  Hoes  have  manifest  advantages  over  every  other,  since  they  facilitate  most 
the  great  principle  of  carrying  a  superior  mass  upon  the  decisive  point ;  for  an  army 
marching  from  its  base  by  a  single  line  of  operations,  the  Commanding  General  has 
only  two  momentous  chances  to  provide  ag^st :  1st,  that  of  being  attacked  un- 
awares ;  and  2nd,  of  being  turned  and  severed  from  his  base.  If  he  take  the  mUiative, 
manoeuvring  with  the  intention  of  attacking,  he  will  keep  the  adversary  in  check,  and 
prevent  a  counter-offensive ;  and  if,  in  these  movements,  he  can  gain  the  hostile  line 
of  territorial  operations,  or  throw  his  masses  centrally,  so  as  to  prevent  the  enemy's 
corps  uniting,  he  may  totally  ruin  him.  This  was  the  aim  of  Napoleon  in  1815 :  his 
concentrated  masses  were  alternately  to  crush  an  opposing  army,  while  an  inferior 
corps  kept  the  other  in  check ;  selecting  the  offensive  line  from  behind  fortresses  at 
his  pleasure,  he  could  fall  upon  the  allies  before  they  were  concentrated.  The  plan 
of  his  operations  was  good,  had  it  been  acted  on  a  day  earlier ;  and  a  day  later  he 
would  not  have  been  allowed  to  become  the  assailant.  His  momentary  successes 
were  due  to  the  operations  of  a  single  against  double  lines ;  but  when  his  intentions 
were  sufficiently  developed,  and  when  the  necessarily  extended  positions  were  drawn 
together,  the  continuance  of  the  same  idea  became  rashness,  for  the  two  allied  armies 
were  united. 

An  army  moving  upon  exterior,  double,  or  multiplied  lines,  is  weakened  in  propor- 
tion as  it  is  subdivided :  the  casualties  in  its  combinations  are  greatly  increased  by 
the  chances  of  accidents,  misunderstandings,  non-arrival  of  orders,  and  delays ;  errors 
are  not  so  readily  discovered  or  rectified,  and  a  single  misfortune  in  any  one  part 
paralyzes  the  whole.  To  the  vicious  system  here  noticed,  must  be  ascribed  the 
greater  part  of  the  failures  of  the  Austrians,  and  more  particularly  of  Alvinzi  in  Italy ; 
and  the  Seven  Years'  War  is  rich  in  examples  of  success  and  reverses,  mainly  to  be 
ascribed  to  the  use  made  of  single  and  double  lines  of  operations.  In  the  wars  of 
the  French  Revolution,  little  was  done  by  either  party,  scientifically  considered,  that 
deserves  commendation :  external  and  excentric  lines,  permanent  positions,  great  de- 
tachments, were  adopted  by  all ;  with  manoeuvring  armies  on  the  side  of  the  allies ;  a 
belt  of  fortresses,  numerical  superiority,  and,  above  all,  a  geographical  frontier,  which 
made  all  the  movements  of  the  French  army  comparatively  single  against  double; 
internal  against  external ;  a  concentrated  against  a  dislocated  base ;  and,  adding  activity 
against  tardiness,  it  finally  triumphed  through  one  great  military  principle  adopted  by 
Camot  for  the  first  time,  namely,  to  send  a  vast  reinforcement  in  a  body  to  the  army 
of  the  left  (Dunkirk),  and  having  by  this  mass  ruined  the  opponent  (the  Duke  of 
York),  to  move  it  to  the  next,  opposite  Charleroy,  where,  being  thus  again  vastly 
superior,  it  broke  the  grand  Austrian  army:  then  again,  proceeding  to  a  third 
(Sombre  and  Meuse),  and  finally  to  a  fourth  army  on  the  Rhine,  each  in  turn  becoming 
thereby  superior,  success  was  obtained  for  the  whole  campaign. 

Napoleon  manoeuvred  always  on  single  lines,  and  in  directions  to  cut  off  his  oppo- 
nents from  all  their  resources :  his  strategics  and  battles  were  ever  on  the  same 
principle ;  and,  adding  to  these  extraordinary  activity  and  daring,  he  prostrated  all 
the  continental  powers.  But  his  deepened  or  lengthened  lines  of  operations  became 
boundless ;  and  his  daring,  rashness ;  still,  the  value  of  the  true  principles  of  war 
made  him  successful  against  the  false  maxims  of  the  enemy.  In  the  Russian  cam- 
paign, his  single  and  internal  lines  broke  through  the  multiplied  and  extended  lines 
of  the  Russians,  till  their  depth,  and  the  change  of  the  Muscovite  system  after  the 
battle  of  Borodino,  aided  by  the  climate,  exterminated  his  forces ;  and  new  armies 
could  not  again  restore  the  superiority.  Meantime  the  Duke  of  Wellington  began 
in  the  Peninsula  by  creating  a  military  base ;  then,  although  he  manoeuvred  with 
inferior  forces,  by  carrying  the  mass  alternately  on  the  north  and  on  the  south  of  the 
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OPERATIONS.  Ttgos,  he  gnduiUy  widened  and  strengthened  his  frontier.  Next,  after  having  finally 
checked  Massena  in  the  position  of  Torres  Vedias,  he  commenced  operations  on  a 
single  prolonged  line,  always  in  the  direction  of  the  enemy's  communications  with 
Fhmce,  and,  therefore,  so  dangerous  to  them,  that  in  order  to  compel  his  army  to 
retreat  towards  the  Portuguese  frontier,  they  were  obliged  to  collect  fisr  superior 
forces,  and  to  abandon  the  whole  south  of  Spain.  Soon  after,  Madrid  itself,  and  then 
the  north,  were  similarly  lost  by  the  operations  and  moTcment  of  battles  eter  toniing 
the  communications  of  the  French,  and  the  Pyrenees  themsdves  gave  no  lasting 
security ;  the  territory  of  Fhmce  being  first  invaded  on  that  side,  and  a  British  army 
operating  in  Gascony,  before  the  Rhine  or  the  Rhone  were  crossed  by  the  allies.  No 
stronger  example  of  the  superior  advantage  of  a  right  use  of  lines  of  operations  in  the 
direction  of  an  enemy's  fiank  and  rear  can  be  produced,  than  the  result  of  these 
operations  in  the  north,  still  further  made  manifest  when  they  are  compared  with  that 
on  the  south  of  the  Tagus,  where  the  victory  of  Talavera  was  useless,  and  followed 
by  retreat  It  was  a  great  warning  given  to  Statesmen,  not  to  violate  the  first  prin- 
ciples in  war  upon  bare  political  calculations,  or  on  the  questionable  sincerity  of 
remonstrances  finom  ineflkient  aUies. 

From  the  results  of  the  scientific  campaigns  of  the  last  wars,  the  value  of  the  prin- 
ciples above  indicated  may  be  summed  up  under  the  following  heads : 

1.  A  double  line  of  operations  is  advantageous  if  the  enemy  likewise  acts  upon 
two  lines,  provided  these  be  exterior  and  at  a  greater  distance  to  operate  simul- 
taneously than  your  own  upon  the  same  field  of  action. 

2.  An  army  having  interior  lines,  being  more  concentrated  than  those  of  the 
enemy,  can  by  strategical  movements  destroy  first  one,  then  the  other  parts  of 
his  forces,  by  alternately  carrying  its  masses  upon  each  point, — as  was  exemplified 
by  the  King  of  Prussia  in  1758,  and  subsequently  in  the  revolutionary  wars 
at  Majence,  Wiirtzburg,  Emendingen,  at  Lonato,  CastigUone  and  Bassano, 
Stockach  and  Zurich,  Abendsberg  and  Eckmuhl,  as  well  as  in  the  Peninsula, 
before  noticed. 

3.  To  effect  this  purpose  a  corps  is  left  to  occupy  the  attention  of  the  army 
for  a  short  period,  by  various  movements,  or  by  an  intrenched  position ;  in  all 
cases  to  act  really  on  the  defensive,  retarding  the  enemy's  advance  at  defiles, 
bridges,  &c.,  until,  by  slow  retreat,  time  has  been  given  for  the  main  army  to 
strike  the  intended  blow,  and  then  the  order  of  operations  is  reversed  by  the 
retreating  corps  being  reinforced,  till  it  is  in  a  condition  to  resume  the  offensive 
with  superior  forces. 

4.  Thus,  with  equal  forces,  an  external  double  line  will  always  be  worsted  by 
an  internal,  because  these  last,  being  in  closer  connection,  can  most  readily  rein- 
force each  other,  provided  their  Commander  mancenvres  with  intelligence  and 
rapidity.  Even  the  ignorant  energy  of  Tippoo  Sahib  proved  in  several  wars  the 
advantage  of  central  operations  against  external  lines,  such  as  Lord  Comwallis 
and  Abercombie,  with  their  allies,  used  against  him. 

5.  A  double  line  of  operations  becomes  still  more  dangerous  when  its  parts  are 
separated  by  several  days'  march. 

6.  Simple  and  interior  lines,  on  the  contrary,  are  always  most  safe ;  because 
they  admit  the  mass  of  forces  to  act  against  the  divisions  of  the  enemy,  if  he  be 
so  imprudent  as  to  leave  one  or  more  in  that  condition. 

7.  A  double  line  of  operations,  however,  may  be  adopted  with  success,  if  the 
forces  employed  so  greatly  exceed  the  enemy's  as  to  outnumber  them  on  both 
its  parts. 

8.  Two  interior  lines,  mutually  sustaining  each  other,  and  facing  two  exterior 
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IONS.  lines  at  a  certain  distance,  mast  avoid  being  compressed  into  a  small  area,  for 

the  two  hostile  bodies  might  then  co-operate  simultaneously. 

9.  But  they  should  not  manoeuvre  at  too  great  intervals,  for  the  enemy,  by  a 
sudden  advance  on  one,  might  have  time  to  crush  it  while  it  is  weakened  by 
detachments  to  the  other,  and  thus  gain  a  decisive  advantage. 

10.  It  being  the  advantage  of  a  Commander  to  divide  and  isolate  an  opponent's 
army,  his  manoeuvres  should  never  have  the  object  of  drawing  his  whole  forces 
unitedly  upon  him,  notwithstanding  TempelhoflTs  boast  that  Frederick  the  Great 
effected  this  in  1760. 

11.  When  armies  operating  exteriorly  amount  to  above  100,000  men  on  each 
line,  as  occurred  in  Saxony  (1813),  and  in  Champagne  (1814),  they  possess  a 
consistency  that  is  not  so  easily  affected  by  interior  lines :  they  can  recede  and 
advance  till  the  intervening  area  is  so  diminished  that  the  forces  within  it  risk 
to  be  simultaneously  attacked,  or  they  must  escape  in  a  direction  least  expected, 
that  is,  where  the  retreat  is  most  baneful  to  themselves.  Proofs  of  this  law 
are  found  in  the  operations  about  Leipzig,  and  in  the  last  strategical  movement 
of  Napoleon  in  1814,  by  which  he  lost  his  communication  with  Paris  ahd  his 
crown. 

12.  But  notwithstanding  these  events,  concentrated  lines  maintained  him  in 
1813  about  Dresden,  and  the  next  year  in  Champagne,  until  yielding  more  to 
temperament  than  necessity  he  manoeuvred  excentrically  with  inferior  forces  at 
all  points,  and  at  the  same  moment  in  Bohemia,  Silesia,  and  the  sands  of  Berlin, 
and  suffered  reverses  in  all :  so  again  the  next  year  in  France ;  while  the  allied 
forces  were  in  extreme  difficulty  for  subsistence,  his  impatience  to  act  on 
the  offensive  broke  through  all  the  principles  of  war,  and  Paris  was  lost 
without  an  admissible  reason.  The  history  of  individual  and  national  tempera- 
ment in  war  is  indeed  a  subject  replete  with  fearful  lessons,  if  it  were  properly 
handled.  Marlborough  in  1711,  counteracted  by  the  ministry  of  his  own 
sovereign,  crowned  the  greatest  of  his  manoeuvring  campaigns  by  forcing  the 
French  lines  and  the  capture  of  Bouchain,  solely  by  playing  upon  the  tempera- 
ment of  Villars,  whose  irritable  vanity  is  confessed  in  his  own  Memoirs.  Had 
Eugene,  the  year  after,  counteracted  the  French  march  upon  Denain,  by  boldly 
manoeuvring  across  the  Escaillon  and  Selles,  upon  their  conmiunications  and 
rear,  they  must  have  immediately  retreated  or  been  cut  off  from  their  basis  of 
operations. 

In  order  to  complete  the  view  of  territorial  and  manoeuvring  lines,  it  is  requisite  to 
consider  them  as  they  are  affected  by  the  configuration  of  frontiers,  for  the  base  of 
operations  depends  thereon,  as  is  manifest  from  proofs  already  given. 

1.  Only  one  army  should  operate  on  the  same  frontier,  though  reserves,  &c. 
may  be  kept  in  second  line.  That  army  is  based  usually  on  the  last  line  of 
fortresses,  the  most  defensible  river,  or  mountain  chain,  whence  offensive  move- 
ments  can  proceed,  and  to  which  defensive  refuge  must  be  had  with  the  greatest 
trust  for  safety. 

2.  An  army  may  have  successive  bases.  A  French  basis,  defensively  viewed 
from  the  side  of  Germany,  would  be  primarily  on  the  Rhine,  second  on*  the  Mo- 
selle, third  on  the  Seine,  and  fourth  on  the  Loire. 

3.  A  first  basis  becoming  by  the  reverses  of  an  army  exposed  to  the  enemy, 
its  character  is  changed  to  a  line  of  defence,  particularly  if  there  be  fortresses 
upon  it :  thus  the  upper  Rhine,  a  broad  and  rapid  stream  with  fortiications  oa 
many  points,  forms  an  excellent  base  and  defensive  line;  for  none  are  good  that 
have  not  more  than  one  fortress  upon  them. 
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4.  An  amiy  may  opente  oflfentifely  with  adTantage  upon  the  centre  of  an 
hostile  frontier,  eyen  when  defended  by  a  line  of  fortretaea,  aa  the  Anstriana 
under  the  Prince  of  Coborg  did  in  Belgiom  in  1793-4,  and  the  Rmich  under 
PichegTu  retorted  in  1794.  The  fint  failed  from  the  detachment  lyitem,  albeit 
the  attack  upon  Dunkiric  was  adnaable,  to  leeore  the  right  dank  and  keep  open 
a  more  direct  communication  with  Britith  resources ;  but  the  grand  army  should 
haTc  masked  Lisle.  The  second  wu  successful,  not  by  the  direction  of  his  line 
of  operations,  but  by  the  superiority  successively  gtfen  to  each  army  by  the  able 
measure  of  Camot,  as  already  mentioned. 

5.  The  best  basis  is  that  which  forms  a  re-entering  angle  or  two  sides  of  a 
square ;  such  as  the  French  made  of  the  upper  Rhine  and  northern  Switierland 
towards  Germany,  or  southern  Switaeiland  and  Piedmont  on  the  Italian  side ; 
for  they  offer  a  double  front  of  attack,  outflanking  an  adranced  hostile  army, 
and  a  double  fisdlity  of  retreat. 

6.  Jomini  points  out  the  configuration  of  a  theatre  of  war  being  in  aome  mea- 
sure quadrilateral;  aa  for  example,  the  French  army  in  the  north  of  Germany, 
from  1757  to  1762,  and  the  operations  of  Napoleon  in  1806. 


The  side  a  b  being  enclosed  by  the  North  Sea,  the 
side  B  D  by  the  river  Weser,  base  of  the  army  of 
Prince  Ferdinand t  cd  representing  the  river  Maine; 
base  of  the  French  and  ▲  c  the  Bhine,  likewise  in 
possession  of  the  French:  their  armies  operating 
offensively  on  the  sides  a  o  and  c  d,  had  the  third 
A  B  or  North  Sea  in  their  frvour,  and  therefore  b  d 
was  the  only  side  they  were  to  gain  by  their  manoeu- 
vres to  have  possession  of  the  four  sides,  and  conse- 
quently to  have  the  base  of  all  the  communications  of 
their  adversary.  A  diagram  proving  this  still  more  clearly  is  found  in  the  next 
figure. 

The  French  army  b,  proceeding  from  the  base  c  d 
to  gain  the  position  r  o  h,  cuts  off  the  allied  army  j 
from  the  side  b  d,  its  only  communication  and  base. 
It  would  thus  be  driven  into  the  angle  lam,  which 
is  formed  near  Embden,  by  the  lines  of  the  Rhine,  the 
Ems,  and  the  Sea;  while  the  army  b  could  always 
communicate  with  c  d  or  the  Maine.  But  though  a 
re-entering  angle  of  frontier,  or  of  opentions,  as  re- 
gards Switzerland  and  the  north  of  Germany,  are  true 
upon  systems  of  undisguised  aggression  and  servile 
submission  of  the  half  of  Germany  to  the  gigantic  schemes  of  France,  the  re-union  of 
interests  and  national  spirit  of  the  Teutonic  race  will  in  future  render  similar  under- 
takings much  more  impracticable.  Two  sides  of  a  quadrangle  present  besides  the 
inconvenience  of  double  external  lines,  and  may  be  treated  accordingly. 

Further  discussions  on  the  configuration  of  the  territorial  surface  of  a  campaign 
occur  in  Jomini,  where  he  reviews  the  opentions  of  Napoleon  against  the  Prussians 
and  Russians ;  but  as  they  are  included  in  the  foregoing  demonstrations,  and  belong 
entirely  to  the  gigantic  system  of  that  period,  reference  is  recommended  to  the  author, 
and  it  vrill  be  sufficient  here  to  notice  his  two  concluding  maxims ; 

1.  To  move  the  masses  upon  the  decisive  point  of  the  line  of  operations,  that 
is,  upon  the  centre  of  the  enemy  if  his  forces  happen  to  be  scattered,  as  the 
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on  a  contigaons  fine. 

2.  To  make  the  great  effbrt  in  the  case  of  a  connected  hostile  position  upon 
that  extremity  which  affords  no  means  of  retreat,  or  which  leads  upon  his  com* 
munication  without  endangering  one's  own. 

'MJT70aI  Although  these  hare  incidentally  heen  noticed  in  the  foregoing  pages,  they  still 
demand  some  further  remaiks.  Passive  defence — that  is,  where  the  troops  are  shut 
up  in  fortresses,  or  an  army  is  intrenched  without  taking  the  offensive  on  the  least 
prospect  of  advantage — gives  no  security  to  States,  as  was  felt  hy  the  Dutch  repuhUc 
on  more  than  one  occasion.  But  as  defensive  measures  imply  inferiority  of  physical 
force,  natural  and  artificial  obstacles  are  made  to  contribute  to  restore  the  balance. 
That  defensive  system  is  the  best  which  embraces  the  greatest  number  of  offensive 
facilities,  such  as  already  adduced  in  the  remarks  on  single  and  internal  lines  of 
operations;  because  they  best  anticipate  and  counteract  the  progress  of  invasion. 
Eminently  serviceable  are  rivers  with  fortresses  and  tStes  de  pout  on  the  opposite  side, 
such  as  Prague  on  the  Moldau,  Maestricht  on  the  Meuse,  and  particularly  Coblentz 
with  its  whole  system  of  defences,  and  Ehrenbreitstein  on  the  German  side  of  the 
Rhine.  Narour  on  the  Meuse  is  equally  well  calculated  for  this  purpose ;  and  if  the 
vitality  of  Belgium  were  sought  to  be  maintained,  a  fortified  position  between  Lier 
and  Antwerp,  with  the  Ruppel  and  Scheld  in  the  rear,  would  bid  defiance  to  any  hos- 
tile force  from  the  south,  because  while  all  the  great  military  and  commercial  interests 
are  covered,  the  communication  with  the  sea  may  be  kept  open  by  inundations,  pro- 
vided artificial  strength  were  given  to  the  front  and  flanks  by  timely  well-constructed 
works.  In  all  these  cases  the  defensive  army  may  place  the  river  or  the  works 
between  it  and  the  enemy,  as  often  as  may  be  ^necessary ;  while  the  offensive  force  is 
obliged  to  cross  and  recross,  or  to  extend  his  position  in  such  a  manner  as  to  expose 
some  part  to  be  attacked  and  cut  to  pieces  before  it  can  be  assisted.  On  the  Danube 
the  Austrians  had  an  excellent  defensive  line ;  but  not  being  anywhere  secured  by 
fortifications,  to  give  the  required  facility  to  their  movements  on  each  side  of  the 
river,  it  failed  to  answer  the  purpose.  Since  the  peace,  excellent  measures  have  been 
taken  to  obviate  this  want  at  Linz,  Passau,  and  Ingolstadt ;  others  are  now  in  progress 
at  Ulm ;  and  the  formidable  position  of  Salzburg  covers  the  Hereditary  States  from 
hostile  approach  through  the  Noric  Alps.  The  insignificant  fort  Bard,  in  1800, 
arrested  for  several  days  the  principal  column  of  Napoleon's  army  from  coming  down 
the  St.  Bernard  into  the  valley  of  Aoste ;  and  with  slight  additional  attention  might 
have  deranged  all  the  conqueror's  projects,  as  before  noticed.  Again,  the  importance 
of  certain  defensive  points  is  manifested  in  neglecting  to  secure  the  noble  roads  which 
Napoleon  had  constructed  across  the  Alps;  for  the  Austrians  made  two  successful 
invasions  into  France  by  these,  shortly  after  they  were  finished. 

Fortresses  likewise  protect  magazines,  hospitals,  and  stores  of  an  army,  and  save 
the  materiel  after  a  defeat.  Prague  in  1757  secured  the  Austrians ;  and  Pampeluna, 
for  a  time,  all  that  escaped  from  the  rout  of  Vittoria.  But  in  order  to  obtain  from 
them  the  degree  of  security  which  can  reasonably  be  expected,  they  should  not  be 
too  numerous,  because  they  demand  such  a  proportion  of  troops  for  garrisons  as  to 
absorb  whole  armies;  and  the  expense  of  construction  is  enormous :  nor  should  they 
be  small,  for  then  they  are  easily  crushed  by  the  abundance  of  artillery  now  in  use ; 
nor  all  on  the  frontiers,  because  an  enemy  penetrating  beyond  them,  the  great 
arsenals,  depdts,  founderies,  &c.  of  the  State  are  no  longer  in  reach  of  the  defensive 
army.  The  large  cities  or  towns  which  happen  to  occupy  intermediate  sites  on  the 
great  lines  of  defensive  operations,  between  the  capital  and  the  frontier  (and  if  pes- 
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OPERATIONS.  Bible  on  a  navigable  riyer),  should  be  selected,  fortified  with  all  the  roles  of  art,  and 
in  some  cases  covered  by  an  intrenched  camp,  and  they  should  communicate  with 
the  seat  of  Government  by  established  telegraphs.  Camps  defended  simply  by 
intrenchments  of  field-works,  not  solid  fortifications,  are  more  commonly  the  work 
of  the  eventualities  of  a  campaign,  and,  on  great  fronts  of  defence,  are  seldom 
tenable.  The  Bavarian  position  on  the  Schellenberg  in  1704  being  unfinished,  and 
with  insufiicient  means  of  retreat,  should  have  been  abandoned:  that  of  the 
Russians  at  Drissa  upon  the  line  of  Moscow  wu  abandoned  :  the  French  at  St.  Jean 
de  Luz  and  Toulouse  were  carried  by  storm :  that  on  the  Isla  of  Cadiz  was  main- 
tained in  one  war  and  lost  in  the  next.  The  lines  of  Lisbon  were  maintained,  and 
saved  the  kingdom.  That  of  Dumourier,  near  the  wood  of  Argonne,  arrested  the 
progress  of  the  Duke  of  Brunsvnck  in  1792;  and  that  of  Kutusoff  at  Malojaroslaf, 
near  Tula,  forced  the  French  to  retire  by  the  route  they  came.  Both  these  last  were 
in  the  flank  and  rear  of  the  offensive  armies,  and  offer  proofs  (when  drcumstanoes 
do  not  permit  that  they  be  turned)  how  decisive  they  are  of  events  when  firmly 
maintained :  one  had  fortresses  at  his  back,  the  other  a  Russian  vrinter  in  his  &vour. 
Bonaparte,  in  1814,  after  the  action  of  Brienne,  vainly  believed  the  allies  would 
follow  him  towards  the  Rhine,  when  they  were  already  at  the  gates  of  Paris,  and  by 
this  enormous  mistake  lost  the  empire.  To  sum  up  defensive  war  in  one  maxim,  it 
should  be  stated  that  "  it  does  not  consist  in  covering  every  part  of  a  State,  but  in 
preventing  an  enemy  firom  obtaining  that  object  which  will  accomplish  the  end  he 
has  in  view." 

Tactics.  The  plan  of  a  campaign  and  the  strategical  movements  are  both  entirely  directed 

Battles.  towards  victory,  or  so  many  preparatory  dispositions  to  arrive  at  the  successful  crisis 
of  a  battle ;  therefore  the  rules  applicable  to  them  constitute  the  most  important 
branch  of  the  science  of  war,  and  unless  they  are  weU  understood,  all  other  know- 
ledge is  comparatively  useless.  But  even  here  the  direction  of  the  line  of  operation, 
and  then  of  tactical  measures,  is  so  influential,  that  an  army  may  be  manoeuvred  out 
of  its  defensive  plan,  and  forced  either  to  retreat  or  to  fight  on  disadvantageous 
terms. 

Though  fixed  rules  are  exceedingly  difficult  to  be  applied,  still  among  the  first  is 
that  of  operating  vrith  a  superior  mass  on  the  decisive  point,  because  the  physical 
force  of  organized  numbers  in  arms  furnishes  the  unerring  element  of  victory,  when 
the  moral  qualities  of  both  armies  are  equal.  The  means  of  bringing  this  force  to 
bear  in  the  most  advantageous  manner  is  the  art  of  fighting ;  consequently  courage 
and  fortune  being  nearly  balanced,  that  General  who  can  operate  with  the  largest 
mass  upon  the  most  decisive  point  must  be  successful.  But  for  this  purpose  the  com- 
bination must  be  such  as  to  produce  a  unity  of  movements,  conducting  simultaneously 
to  the  same  object ;  and  the  masses  so  produced  must  act  with  energy  against  the 
enemy,  for  mere  superiority  on  the  given  point  without  action  would  be  useless ;  as 
was  signally  exemplified  at  Fontenoy,  where  less  than  half  of  an  inferior  army  broke 
through  the  hostile  position  and  then  halted  nearly  four  hours,  waiting  the  re- 
organization of  the  enemy's  line  in  order  to  be — defeated ;  or  when  Marlborough, 
attacking  a  superior  force  at  Ramillies,  judged  that  the  hostile  left  and  his  own  right 
could  not  act  offensively  against  each  other,  while  on  the  other  flank  of  the  enemy's 
army  he  perceived  the  household  troops  adding  a  great  reinforcement  to  their  right 
wing,  drawn  up  on  the  plain  and  covering  Ramillies,  full  of  infantry.  He  therefore 
ordered  his  own  right  wing  to  make  a  vehement  demonstration  of  attack,  coming  in 
two  lines,  sustained  by  all  the  right  of  cavalry,  and  under  cover  of  a  heavy  fire  of 
cannon,  down  the  high  ground  to  the  marshy  rivulet,  and  then  to  retire  np  hill  till 
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the  flnt  line  alone  should  remain  in  the  enemy's  sight.  This  manoeuvre  haying  been 
effected,  part  of  the  infantry  and  all  the  cavalry  marched  to  their  left  and  reinforced 
the  left  wing  till  it  stood  in  four  lines :  Ramillies  vras  then  carried  by  storm,  and  the 
French  cavalry,  after  a  severe  struggle,  was  finally  routed,  because  the  allied  army 
fought  with  a  reinforced  wing  still  more  efficient  than  the  enemy. 

The  following  maxims  ure  of  general  application : 

1.  No  favourable  opportunity  should  be  postponed  to  the  morrow. 

2.  No  battle  should  be  given  but  for  an  important  object,  unless  the  cir- 
cumstances render  one  unavoidable. 

3.  No  battle  undecided  at  nightfall  should  be  considered  ended  until  at  least 
one  more  great  concentrated  effort  shall  have  been  made  to  convert  it  into 
a  complete  victory  before  total  darkness  produces  the  cessation  of  action. 
Napoleon  on  more  than  one  occasion  obtained  his  victories  by  such  an  un- 
expected effort,  and  particularly  at  Ligny  owed  his  momentary  success  to  this 
measure. 

4.  Per  contra ;  the  army  which  has  firmly  maintained  its  ground  during  a  day 
of  battle  can  with  safety  call  in  such  corps  as  may  have  been  posted  in  observa- 
tion, before  the  points  of  attack  were  fully  developed,  and  likewise  draw  the 
reserves  from  the  rear  as  near  as  convenient,  and  be  prepared  to  repel  with 
vigour  any  final  attack :  or  should  it  be  made,  to  retort  it  by  assuming  itself  the 
offensive ;  for  then  a  panic  may  be  created  and  the  whole  hostile  army  fall  in 
confusion.  Such  were  the  measures  taken  by  the  Duke  of  Wellington  at 
Waterloo,  and  the  details  of  his  last  defensive  position  completely  prove  his 
army  to  have  been  prepared  for  that  transition  to  attack  before  the  last  un- 
availing effort  of  the  enemy  was  defeated,  whereby  his  cavalry  was  at  hand  to 
break  the  squares  of  the  French  Guards  and  throw  the  whole  into  inextricable 
disorder. 

5.  After  t  victory  the  enemy  should  not  be  allowed  to  recover :  fatigue  must 
be  disregarded,  and  the  pursuit  made  incessant;  for  the  enemy  is  surely  as 
much  exhausted  as  the  conqueror :  if  he  can  flee,  the  other  must  be  able  to 
pursue:  the  troops  should  be  concentrated  as  much  as  possible  towards  the 
dose  of  a  successful  action,  not  only  to  complete  the  work  satisfactorily,  but  to 
repel  those  last  and  desperate  efforts  which  have  more  than  once  turned  the 
fortune  of  the  day. 

As  in  lines  of  operations,  so  on  fields  of  battle,  it  is  necessary  to  avoid,  1st,  forming 
isolated  divisions;  2nd,  ordering  extended  movements  which  deprive  the  army  of  a 
part  of  its  strength,  and  enable  the  enemy  either  to  ruin  the  main  body  or  the  de- 
tachment ;  3rd,  positions  with  too  great  an  extent  of  front ;  4th,  suffiering  obstacles, 
rivers,  ravines,  &c.,  to  separate  the  wings,  or  impassable  rocks  to  intervene  between 
the  columns,  exposing  them  to  be  separately  defeated. 

The  finest  combinations  are, — oblique  orders  of  battle;  those  with  a  wing  re- 
inforced ;  those  which  outflank  the  enemy ;  and  those  which  produce  a  perpendicular 
line  upon  an  extremity  or  a  scattered  centre  of  the  enemy.  These  are,  theoretically 
speaking,  always  successful,  because  they  present  a  whole  line  to  an  extremity,  and 
therefore  bring  into  action  a  greater  force  than  the  enemy,  in  conformity  with  the 
fundamental  law  in  all  military  combinations  of  *'  efecting  with  ih§  ffreaiett  matt  of 
fwrceM  a  combined  attack  upon  the  decisive  point."  Even  where  the  victory  is 
ultimately  lost,  the  manoeuvre  shews  at  what  risk  and  price  it  must  be  met,  as  in  the 
case  of  Alboera,  where  Soult's  front  came  upon  the  right  flank  of  the  Spaniards  with 
such  rapid  progress,  that  the  British  in  the  centre,  in  order  to  form  a  new  front, 
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were  obliged  to  extend  the  line  tt  tn  angle  to  the  rear,  which  was  not  eflteted  bat 
with  great  risk  and  lost. 

To  effect  the  purpose  of  the  foregoing  maxim  there  are  many  methods,  though  in 
general  it  results  best  from  taking  the  lead  in  the  moyements,  becanse 

1.  An  army  in  that  case  can  conceal  the  intended  manoeaTre  until  it  is  in  Ml 
operation,  either  when  conmiencing  at  the  distance  of  one  or  more  days'  march 
from  the  enemy,  or  by  the  nature  of  the  country  when  in  his  Tidnity. 

2.  The  Commander  should  not  take  into  his  calculations  that  the  enemy  will 
be  informed  of  his  movement,  penetrate  his  design,  and  oppose  it  by  the  best 
possible  means  from  the  instant  that  it  is  begun.  An  andent  and  signal  example 
of  turning  a  flank  in  sight  of  the  enemy  occurred  at  Hodden,  where  Surrey, 
with  inferior  forces,  attacked  the  King  of  Scotland  and  cut  off  his  retreat.  At 
Prague,  Prince  Charles  of  Lorrain  and  Marshal  Brown  both  saw  the  Prussian 
left,  led  by  Marshal  Schwerin,  prolong  thdr  moTcment  to  outflank  the  Austrians ; 
and  yet,  although  the  Imperial  army  stood  in  the  open  plain  upon  the  chord, 
and  their  opponent  upon  the  arc,  had  moreover  a  swamp  to  cross,  in  some 
places  in  single  files,  yet  Wamery  with  bis  hussars  arrived  beyond  the  extremity 
of  their  right,  and  by  this  means  turned  the  fate  of  the  day.* 

3.  When  two  armies  combine  from  the  distance  of  several  days'  march  to 
place  the  enemy  between  two  fires,  their  dispontions  must  emanate  from  a 
double  line  -of  operations  against  one  that  is  single,  and  therefore  they  must 
expose  themsdves  to  be  defeated  separately,  if  the  enemy  takes  proper  advantage 
of  his  central  position.  Such  a  manoeuvre  is  similar  to  a  movement  made  at  a 
distance  against  the  flanks,  and  bdongs  to  those  which  cannot  produce  a  simul- 

«  taneous  effect  at  the  moment  required.    Such  was  the  corps  under  Sir  Ralph 

Abercrombie  in  the  Helder  expedition  detached  to  Hoom,  and  obliged  to  hasten 
back  without  seeing  an  enemy.  Such  wu  Grouchy's  at  Wavre,  during  the 
battle  of  Waterloo. 

4.  Another  maxim  of  battle  is  to  direct  the  movement  against  a  weak  point 
of  the  enemy,  when  that  point  offiers  the  greatest  advantages.  An  attack  to  the 
front  is  always  unadvisable,  when  a  concentrated  effort  can  possibly  be  made 
upon  the  extremity  of  an  enemy's  line.  Against  double  and  scattered  lines  of 
operations  it  is  preferable  to  direct  attacks  upon  the  central  points ;  for  the  mass 
of  forces  having  ruined  a  central  division,  the  corps  to  the  right  and  left  of  it 
can  no  longer  operate  in  unison,  and  are  forced  to  retreat  excentiically,  as  was 
proved  in  the  disasters  of  Wnrmser,  Mack,  and  the  Duke  of  Brunswick,  and  at 
the  close  of  the  battle  of  Marengo,  where  Kellermann's  cavalry  broke  through 
an  opening  in  the  Austrian  line,  and  though  superior  in  that  arm  upon  the  fleld, 
they  had  none  present  on  the  spot  to  remedy  the  consequence. 

5.  A  deep  column  being  attacked  on  the  head  is  in  a  similar  condition  as  an 
extremity  of  a  line ;  both  the  one  and  the  other  are  engaged  in  succession  and 
defeated,  or  what  is  termed  rolled  back.  Such  were  the  events  of  Roabach  and 
Auerstadt.  Bearing  ont  the  same  prindple  which  guides  lines  of  operations, 
the  manoeuvres  of  attack  on  a  battle  field  are  equally  dedded  by  the  same 
causes;  namely,  by  decisive  operations  on  the  fiank  and  rear  of  an  enemy. 
Such  was  the  manoeuvre  of  the  Duke  of  Wellington  at  Vittorim,  and  the  success 
complete.    Soult  at  Albuera  and  Junot  at  Vimiera  aimed  at  the  flank,  and  both 


•  liranlial  Brown,  forgetting  hit  flftnk,  charged  the  diBordered  PruuUnB  with  his  grenadien,  and 
thus  gave  time  to  their  cavnlry  to  prolong  the  movement.  Haddick'i  hussan  trotted  to  the  right, 
but  were  finally  outflanked  by  half  a  squadron. 
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these  events  shew  that  oonDter-maremeiits  with  resolute  well-trained  troops 
may  defeat  the  attack,  because  the  defensive  army  being  on  the  chord  or 
thorieai  line,  can  readily  prolong  its  front  to  equal  or  pass  beyond  the  assailant. 
The  battles  of  Ligny  and  Waterloo  belong  to  the  principle  of  a  double  interior 
to  two  external  lines  modified  into  a  single  mass  breaking  in  upon  the  centre  of 
a  scattered  line, — Napoleon  aiming  at  the  two  allied  masses  separately,  by 
moving  two-thirds  of  his  force  alternately  against  the  principal  army  and  keeping 
the  other  in  check  with  the  remaining  third,  until  his  first  blow  should  be 
struck.  He  succeeded  in  the  first  part  of  his  plan,  but  failed  in  the  second,  and 
from  the  headlong  system  of  his  battles  his  defeat  was  irretrievable  and  fatal. 
These  battles,  and  those  of  the  grand  allied  army  when  it  debouched  in  1813 
from  Bohemia  upon  Dresden,  and  when  Napoleon  retorted  by  sending  the  corps 
of  Vandamme  across  the  mountain  ridge  to  Culm,  also  the  detached  force  under 
Grouchy  at  Wavre,  and  the  British  late  on  the  same  day  at  Halle,  attest  that 
wherever  detached  corps  are  out  of  hearing  of  the  cannon  they  become  useless 
to  the  main  operation,  often  are  made  to  suffer  so  as  to  counterbalance  a  vic- 
tory, or,  when  successful,  are  found  to  have  produced  no  advantage  equal  to 
the  risk. 

It  is  to  obviate  the  too  frequent  necessity  of  sending  great  detachments  to  cover 
the  flanks  of  armies  at  some  distance,  that  these  are  usually  posted  in  strong  or  in 
partially  fortified  towns,  where  the  defences  should  always  be  placed  in  that  con- 
dition of  resistance  by  means  of  closing  the  gor^gea  of  bastions  or  loopholing  and 
strengthening  particular  buildings ;  for  thus  a  less  force  may  retain  them  until  rdief 
can  come  and  the  masses  of  the  army  are  less  reduced. 

Enough  has  been  said  on  the  advantage  of  attacking  the  extremity  of  a  line  and 
the  conditions  which  allow  the  onset  to  be  carried  against  the  centre  of  a  scattered 
line :  to  these  may  be  added  the  only  case  when  both  extremities  may  be  attacked ; 
and  that  is,  when  the  assailant  is  possessed  of  at  least  double  the  numerical  force  of 
his  opponent :  for  then  it  is  important  to  bring  into  action  at  the  same  moment  the 
greatest  possible  amount  of  that  superiority.  Such  was  the  occasion  which  caused 
Daun  to  attack  the  Prussians  in  this  manner  at  Hochkirch ;  and  again,  when  the 
allied  armies  fought  at  Leipsig. 

Inferior  corps  have  sometimes  acted  offensively  in  a  divided  form :  this  was  the 
case  at  Kollin  by  an  improper  execution  of  the  intended  system  of  battle;  for 
Frederick  II.  had  theoretically  in  view  an  oblique  attack ;  but  his  generals  and  he 
himself  were  as  yet  so  little  competent  to  work  it  out,  that  the  army  formed  no 
contiguous  mass,  and  became  parallel  to  Daun's  front.  At  Crevelt  an  inferior  corps 
turned  the  flank  of  an  enemy  who  was  superior  in  force,  but  ill  commanded. 

All  fields  of  battle  have  a  decisive  point  or  key.  It  is  not,  however,  always  to  be 
found  in  the  strongest  part  of  the  position,  but  generally  where  the  communication 
with  the  base  of  operations  is  most  readily  cut  off;  for  if  an  army  is  forced  on  the 
other  extremity,  it  may  retire  with  little  more  loss  than  the  assailant  When  the 
lead  is  taken  in  operations,  it  becomes  of  the  utmost  importance  to  be  exactly 
informed  of  the  nature  of  the  country  in  front,  and  still  more  of  the  enemy's  move- 
ments and  positions :  spies  are  then  of  great  use,  but  still  less  so  than  partisans 
thoroughly  versed  in  the  art  of  watching  an  enemy  with  small  detachments  :  these 
should  consist  of  parties  of  light  cavalry  added  to  infantry  where  the  ground  will 
permit.  The  celebrated  Lloyd  was  remarkable  for  the  talent  of  conducting  these 
apparently  small  operations,  which,  nevertheless,  though  too  much  neglected,  are 
often  the  cause  of  safety  and  of  victory,  and  therefore  require  a  careful  training,  with 
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a  selection  of  the  most  inteUigent  officers  to  command  them.    It  is  the  best  pnctical 
school  of  war. 

Battles  are  either  offensive  or  defensive ;  therefore,  what  is  recommended  to  be  done 
for  gaining  the  first  is  most  to  be  guarded  against  in  the  second.  They  are  redodble 
to  three  systems :  1,  includes  defensive  battles  where  the  enemy  is  eipected  in  a 
strong  position  with  no  other  intention  than  that  of  maintaining  it.  Such  were  those 
of  the  French  under  Tallard  at  Blenheim,  of  Villeroy  at  Ramillies,  of  Marsin  at  Turin, 
of  Villars  at  Malplaquet,  of  Saxe  at  Fontenoy,  Daun  at  Torgau,  and  the  results  shew 
their  general  disadvantage.  2,  is  the  opposite  system,  wholly  oflfensive.  It  consisu 
of  movements  of  attack  wherever  the  army  may  be  found.  Such  were  those  of  Marl- 
borough at  Blenheim,  Ramillies,  and  Oudenardc ;  Frederick  at  Leuthen,  Zomdorff, 
andTorgau;  Nap<deon  at  Jena  and  Ratisbonne ;  Wellington  at  Vittoria ;  and  the  allies 
at  Leipsig.  3,  is  the  middle  term  between  the  above.  It  consists  in  selecting  a 
position  carefully  reconnoitred  beforehand  in  its  strategical  applicabilities  and 
advantages  of  ground ;  there  to  await  the  enemy,  and  to  fix  upon  the  proper  moment 
of  passing  from  the  defensive  into  offensive  measures  with  the  best  duinoes  of 
success.  To  these  belong  the  battles  of  Rivoli  and  Austeriitz,  of  Blucher  at  Katxbach 
and  Laon,  and  of  Wellington  at  Salamanca  and  Waterloo.  The  selection  of  the  dass 
of  action  is  not  always  optional;  the  circumstances  of  the  moment,  the  character 
and  number  of  the  troops  in  hand,  the  season  and  nature  of  the  country  and 
ground,  all  enter  into  the  consideration,  and  leave  only  the  following  generalities  for 
data. 

Orders  of  battle,  or  the  most  appropriate  disposition  for  leading  troops  into  action, 
should  possess  the  inherent  qualities  of  mobility  and  solidity.  To  attain  these  two 
objects,  troops  which  are  to  remain  on  the  defensive  should  be  partly  deployed  and 
partly  in  column,  as  the  allied  army  was  at  Waterioo,  and  the  Russian  at  Eylau. 
But  the  corps  destined  to  attack  a  decisive  point  should  be  disposed  into  two  lines 
of  battalions  formed  into  columns.  Such  were  the  British  at  Rolei^a,  and  the 
centre  and  left  of  Napoleon's  grand  army  at  Dresden.  Each  column  may  be  in 
grand  divisions  of  battalions,  and  if  it  is  considerable  in  depth,  may  be  best 
formed  on  two  central  grand  divisions,  which,  moving  forward  contiguously,  readily 
constitute  a  line  by  each  marching  up  obliquely  to  right  and  left  A  beautiful 
example  of  this  formation  was  produced  by  Marshal  Lehwald  at  the  battle  of 
Jagemdorff. 

1.  The  best  mode  is  to  act  offensively  on  all  occasions  when  the  troops  are 
inured  to  war  and  the  ground  offers  no  extraordinary  features,  especially 

2.  When  the  strategical  circumstances  of  the  parties  are  such  that  one  is 
obliged  to  attack  the  other  without  considering  the  localities;  as  for  in- 
stance, to  prevent  the  junction  of  two  hostile  armies,  or  to  crush  an  isolated 
corps,  &c, 

3.  But  the  defensive  is  advisable  where  the  topography  of  a  field  of  battle  is 
difficult  of  access,  from  natural  or  from  artificial  causes,  and  the  army  is  com- 
posed of  different  nations  trained  in  different  manners  and  imbued  with  different 
feelings :  it  is  preferable  to  receive  the  attack  in  a  well-selected  position,  with 
the  determination  of  assuming  the  offensive  when  the  enemy  shall  be  ex- 
hausted by  the  first  efforts. 

4.  Also  when  particular  reasons,  such  as  an  extreme  inferiority  of  numbers, 
forbid  any  other  than  strictly  defensive  measures ;  such  as  Engene  took  at 
Chiari,  Abercrombie  on  the  Zyp,  and  Moore  at  Corunna. 

There  are  strategical  battles  so  much  affecting  the  flank  and  rear  or  the  com- 
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mimications  of  the  defeniiTe  ptrtj,  that  sometimes  they  tre  decisive  of  a  campaign : 
such  was  that  of  Marengo ;  and  again,  as  a  battle,  more  complete  at  Vittoria. 

:n  of  Battle.  Battles,  again,  whether  offensiye  or  defensive,  notwithstanding  all  the  varieties  of 
gronnd  and  changes  of  position,  are  reducible  to  three  orders ;  each  subject  to  some 
modifications. 

1.  The  simple  parallel  order,  or  that  where  the  hostile  forces  face  each  other 
in  parallel  lines,  to  advance  or  receive  the  attack.  In  these,  accident  or  some 
condition  of  superiority  in  courage,  artillery,  or  discipline,  decides  the  contest, 
and  not  the  capacity  of  the  commanding  General. 

2.  Where  no  other  combinations  are  practicable,  there  is  the  second  order,  or 
that  with  parallel  lines  reinforced  upon  one  extremity.  To  this  class,  especially 
if  dispositions  with  an  angle  to  the  front  or  rear  are  included,  most  of  the  great 
victories  of  ancient  and  modem  times  may  be  ascribed ;  for  although  it  is  not 
the  most  perfect  in  theory,  it  is  the  most  constantly  applicable  in  practice, 
under  almost  every  possible  character  of  ground  or  counter-disposition  of  the 
enemy. 

3.  The  oblique  order  of  battle  is  the  third  and  the  best  class  of  tactical 
dispositions ;  but  in  the  application  great  simplicity  of  combination  is  necessary, 
and  great  prudence  in  the  execution.  Against  a  manceuvring  army  well  com- 
manded it  will  always  be  difficult  to  apply  it ;  but  when  produced  the  effect  is 
instantaneous  and  decisive:  it  is  the  triumph  of  discipline  and  of  grand 
manoeuvre. 

ions.  On  the  extensive  subject  of  position,  the  following  maxims  offer  some  particulars. 

1.  The  best  military  positions  cannot  cover  a  State  merely  by  being  occupied  and 
maintained.  2.  Every  position  has  two  keys  or  decisive  points :  one  is  the  stfategical, 
whereon  the  army  hinges  in  relation  to  its  communications  with  the  base  of  opera- 
tions ;  and  the  other,  depending  on  the  nature  of  the  ground,  is  the  topographical, 
which  being  attained  by  an  enemy,  dispossesses  the  defendant  In  this  case  the 
defeated  army,  as  at  Neerwinden,  in  1693,  and  at  Neerlanden,  in  1793,  is  merdy 
driven  back  upon  its  line ;  but  in  the  first-mentioned  it  is  cut  off  from  it  as  the 
French  were  at  Vittoria,  and  therefore  the  result,  if  properly  followed  up  by  the 
conqueror,  is  always  disastrous  to  the  routed.  3.  An  army  in  position  to  risk  a 
battle  on  the  spot  should  have  the  front  and  flanks  most  carefully  reconnoitred  and 
watched,  its  internal  communication  opened  and  connected,  and,  if  there  be  time, 
the  roads  in  rear,  to  the  distance  of  a  march  at  least,  examined  and  sketched. 
4.  Strong  corps  are  not  required  to  watch  the  avenues ;  the  service  is  performed 
better  by  numerous  small  posts.  The  practical  importance  of  the  two  last  rules  is 
exemplified  by  the  surprisal  of  the  Prussians  at  Hochkirchen,  of  Korsakow  at  Zurich, 
and  Murat  at  Tarutina.  5.  On  ground  of  difficult  access,  such  as  gardens,  enclosures, 
marshes,  rivulets,  vineyards,  steep  heights,  &c.,  the  defensive  line  should  be  deployed 
and  covered  with  skirmishers ;  but  the  corps  destined  for  attack  are  best  in  columns 
formed  on  their  centres.  At  the  proper  moment  these  should  be  flung  upon  the 
enemy  in  the  same  order.  If  it  be  desired  to  display  a  greater  front  of  line,  a  part 
may  be  deployed,  behind  which  close  columns  should  be  concealed.  6.  A  superior 
army  should  never  wait  to  be  attacked,  still  less  wholly  deploy  into  line :  if  com- 
pelled to  remain  in  its  post,  no  more  troops  should  be  formed  in  line  than  are 
requisite  to  repel  the  enemy,  while  the  remainder,  formed  in  columns,  should  be  so 
placed  as  to  strike  a  decisive  blow,  as  Lord  Hill's  corps  did  at  Waterloo.  7.  Villages, 
fsmis,  or  cassinos  covering  the  front  of  armies,  should  be  occupied  by  light  troops 
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md  detachments  liniog  the  endoeiires  and  walli,  the  roads  pauing  through  them 
armed  with  cannon,  the  first  line  being  snflkiently  near  to  sustain  and  be  sustained 
by  them,  and  the  ontlets  to  the  rear  open.  The  events  at  Blenheim,  Ramillies,  and 
the  ch&teau  of  Hugomont  at  Waterloo,  all  attest  results  according  as  this  principle 
was  well  or  ill  applied.  8.  An  army  appuyed  perpendiculariy  upon  a  rifer  should 
not  be  attacked  on  that  side,  because  the  enemy  changing  front  en  masse  towards  tha 
stream,  it  might  be  hemmed  in  between  the  foe  and  the  water.  Now  if  the  principal 
attack  is  made  on  the  other  wing,  that  chance  is  in  favour  of  the  assailants,  because 
the  extremity  being  turned,  the  whole  line  will  be  forced  back  upon  the  river.  This 
would  have  occurred  to  Killer's  corps  at  Wagram,  if  a  timely  retreat  had  not  saved 
it ;  and  a  similar  fate  awaited  the  French  at  Talavera  de  U  Reina,  had  they  persisted 
in  an  attack  upon  the  Spaniards.  9.  A  repulsed  attadi  should  not  be  pursued  unless 
the  result  has  been  decisive,  because  it  might  be  the  intention  of  the  enemy  to  draw 
the  forces  out  of  their  advantageous  post^ — a  stratagem  of  great  antiquity.  10.  Posi- 
tions may  be  occupied  in  an  apparently  disjointed  form,  prorided  they  have  the 
required  fsdlity  for  timely  re-union.  Several  are  indicated  in  the  secret  instructions 
of  Frederick  II.;  and  that  at  the  siege  of  Olmutz,  where  he  had  a  corps  at  Littan, 
while  he  remained  with  the  covering  army  at  Prosnitz,  and  in  order  to  connect  the 
two  masses  at  will,  a  smaller  on  the  hill  of  Hnd,  between  Namiest  and  Laskow,  to 
serve  as  an  intermediate  point,  is  very  remarkable.  Orders  were  given  to  the  corps 
at  Littau,  in  case  of  attack,  to  retreat  towards  the  King's,  and  if  a  superior  force 
attacked  the  covering  army,  he  was  to  retire  towards  the  other;  but  if  timely 
warning  was  received,  all  were  to  unite  in  the  position  of  Gross- Jesnitz.  11.  No 
position  should  be  attacked  on  its  strongest  point,  as  the  Austrians  did  at  Breslan; 
but  if  the  hostile  position  be  prolonged  by  a  detached  corps,  the  principal  effort 
should  be  directed  against  it ;  because,  if  that  be  defeated,  the  main  body  is  turned 
and  the.aflkir  decided.  12.  Armies  may  be  posted  behind  a  ridge  of  hills,  vrith 
defensive  points  upon  the  summits.  These  should  not  be  attacked  without  an  exact 
knowledge  of  the  position  they  cover,  and  precautions  taken  accordingly.  The 
events  of  Austerlits  and  on  the  Katzbach  prove  the  necessity  of  precaution,  and  at 
Lowositz  the  neglect  of  occupying  the  hills  was  the  cause  of  Marshal  Brown's  defeat, 
and  of  the  Saxons  being  captured  at  Pima.  13.  Neither  position  nor  plan  of  attack 
admits  the  line  to  be  intersected  by  any  impediment,  such  as  a  river,  morass,  or  deep 
ravine,  because  the  enemy  may  act  defensively  on  one  side  and  offensively  on  the 
other,  as  happened  at  Dresden,  where  the  left  of  the  allies,  separated  from  the  line 
by  the  ravine  of  Plauen,  was  severely  handled.  14.  An  army  immoveably  fixed  in  a 
position  may  be  turned  on  both  flanks.  Attempts  on  either,  however,  should  be  met 
by  prolonging  a  flank,  as  the  British  effected  to  the  rear  at  Albuera.  15.  There  are 
positions  which  cannot  be  turned  or  attacked  obliquely.  If  the  enemy  cannot  be 
induced  to  quit  such  by  stratagem,  the  best  mode  of  attack  is  by  the  centre,  strongly 
reinforced ;  but  still  such  positions  often  may  be  masked  by  small  corps,  because  the 
nature  of  the  ground,  which  renders  them  unassailable,  is  likewise  an  impediment 
for  debouching  from  them. 
Attack.  Angles    or   formations  en  potence  and  oblique  attacks  have  been  repeatedly 

noticed  in  the  foregoing  pages.  As  both  are  thoroughly  understood  by  military 
readers,  we  may  refer  those  who  wish  to  search  further  into  these  questions  to 
'  War,'  Encyclop.  Brit.  6th  edition,  and  Jomini, '  Precis  de  TArt  de  la  Guerre.' 

Marches,  however,  in  columns  to  the  front  flank  or  rear,  which  must  terminate  in 
deployments  or  dcbellon  formations,  are  fit  only  for  the  elementary  tactics  of 
reviews ;  they  can  never  be  safely  applied  on  a  great  scale  before  an  enemy.  The 
present  system  of  moving  by  corps  obviates  much  of  the  older  organization  by  lines, 
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and  renders  the  march  mancenvret  of  frtdeatk  len  ai^licable ;  nerarthdeet,  they 
are  still  the  best  for  corps  that  are  obliged  to  manoenvre  in  the  presence  of  the 
enemy,  and  especially  for  the  dass  and  number  of  troops  usually  aYwlable  in  British 
expeditions,  whether  it  be  to  engage  in  front  or  to  turn  his  flank.  An  examination 
of  the  mechanism  of  the  Prussian  columns  at  Kollin,  Leuthen,  &c*»  proves  that  the 
army  forming  two  lines,  each  broke  into  open  column  and  moyed  in  prolongation  of 
the  direction  they  both  received,  either  with  the  right  or  left  in  front :  by  this 
method  the  army  could, — 1st,  execute  all  necessary  movements  united,  without  danger 
of  being  assailed  in  detail,  because  the  columns  of  lines  were  not  further  asunder 
than  is  requisite  for  battle.  2nd.  The  enemy  could  neither  cut  them  off  nor  pene- 
trate between  them.  3rd.  In  taking  the  direction  of  the  intended  line,  the  army 
when  reaching  the  ground  is  formed  in  a  few  minutes,  that  is,  in  the  space  of  time 
required  for  the  word  of  command  to  pass  down  the  columns  to  wheel  kUo  line.  In 
this  method  the  only  precaution  required  was  to  keep  an  advanced  guard  at  first  on 
the  head  of  the  columns,  then  as  they  passed  obliquely  towards  the  hostile  flank  to 
have  it  posted  between  them  and  the  enemy,  protecting  the  march,  and  by  occupying 
intermediate  heights  dislodge  the  enemy's  posts  of  observation,  and  in  this  manner 
conceal  the  intention  of  the  manoeuvre ;  the  enemy  thereby  being  kept  in  suspense, 
and  consequently  immoveable.  4th.  As  the  army  takes  only  two  or  three  hundred 
paces  between  the  columns  and  the  divisions,  no  more  than  their  respective  distances 
to  form  into  two  lines,  the  manoeuvre  is  easily  executed  with  precision.  5th.  The 
flank  of  the  enemy  being  attained  by  concealing  the  movement,  as  before  noticed, 
the  rapidity  of  forming  by  merely  wheeling  into  line  vrill  anticipate  the  hostile 
extremity  forming  an  angle  or  change  of  front ;  consequently  he  will  be  overpowered 
and  rolled  back  as  £sst  as  the  new  division  to  the  front  advances.  6th.  If  two  columns 
of  the  length  of  the  line  of  battle  are  not  desired,  or  the  ground  requires  a  modifica- 
tion, four  columns  may  be  formed  by  doubling  up  the  lines,  or  by  marching  by  wings 
without  increasing  the  difficulty  of  forming;  the  only  precaution  requisite  being 
that  the  second  and  fourth  halt  in  proper  time,  leaving  the  first  and  third  to  proceed 
until  they  have  disengaged  their  rear  from  the  heads  of  the  other  two.  While 
halted,  they  protect  the  march  of  the  two  in  motion,  and  then  follow  in  their  track 
or  wheel  into  line,  as  may  be  ordered. 

Orders  of  open  colunms  marching  to  a  flank  are  in  truth  manoeuvres,  not  route 
marches ;  they  answer  best  against  lines  in  position  and  columns  of  deployment,  and 
even  against  columns  of  march,  if  the  movement  against  them  can  be  prolonged 
unperceived,  as  was  the  case  at  the  battle  of  Bosbach.  But  an  open  column  taking 
ground  on  a  field  of  battle,  supposing  the  right  to  be  in  front,  cannot  change  the 
direction  of  its  head  to  the  left,  if,  according  to  the  regulations,  all  the  sections  must 
wheel  into  line  on  their  true  or  left  pivots ;  for  then  it  would  present  the  back  to  the 
enemy.  Such  a  case  occurred  at  Laswarree,  where  the  British  infantry,  marching  to 
the  field,  the  column  with  the  right  in  front,  after  crossing  the  Mahnusnye,  a  deep 
sunken  rivulet,  found  itself  proceeding  against  the  enemy's  right;  but  that  wing 
drawing  back  into  a  new  alignment,  and  forming  an  angle  to  the  rear,  a  prolonged 
movement  in  this  direction  would  have  produced  a  parallel  order  of  battle,  and 
exposed  the  line  to  seventy  pieces  of  cannon :  advantage  was  therefore  taken  of  a 
ravine  which  led  to  the  right  flank  of  the  new  position,  and  accordingly  the  column 
turned  to  the  left;  and  by  so  doing,  when  it  arrived  at  the  point  to  form  several  bat- 
talions, in  obedience  to  the  rules  and  regulations,  wheeled  into  line  and  stood  with 
the  back  to  the  enemy,  requiring  to  be  countermarched  under  a  storm  of  grape  shot, 
and  leaving,  by  this  delay,  all  the  brunt  of  the  action  upon  the  76th  regiment,  and 
about  two  battalions  of  Sepoys.     These  remarks,  it  is  true,  bebng  to  Logiitica, 
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bnt  they  are  mentioned  here  to  ihew  the  propriety  of  tome  alteration!  in  the  regula- 
tioni.  The  flank  movement,  though  ably  conducted,  uras  nevertheless  coonter- 
mancravred  by  the  formation  en  potence  to  the  rear,  and  the  decision  of  the  day  wai 
dne  to  a  charge  with  the  bayonet.  An  army  in  column,  however,  finding  itself  sud- 
denly in  presence  of  one  in  line  at  right  angles,  has  no  other  resource  than  to  endea- 
vour to  deploy  the  leading  brigade,  while  the  next  behind  it  changes  the  direction 
towards  a  flank;  converting  thus  a  probable  defeat  into  an  offensive  movement 
and  oblique  attadi,  whidi  will  dieck  and  intimidate  the  enemy  without  incurring 
confusion. 

B^^'B^'  Retreats  are  operations  in  war  of  all  others  demanding  steadiness  and  cool  self- 

possession.  An  army  that  is  routed  and  turned  can  seldom  maintain  sufficient  con- 
sistency to  effect  an  orderiy  retreat ;  one  that  is  merely  dislodged  from  a  position,  not 
being  dislocated,  may  retire  without  disaster,  as  the  Austrians  and  Prussians  have 
often  effected ;  but  the  finest  manoeuvring  operations  belong  to  those  who  find  it 
expedient  to  retrace  their  steps  towards  the  base  of  operations  without  having  loat  a 
battle.  Massena's  retreat  out  of  Portugal ;  the  three,  and  in  particular,  the  last,  of 
Lord  Wellington's  out  of  Spain,  are  remarkable.  The  concentric  retreat  of  the 
Russians  in  1812,  and  espedaUy  of  the  left  corps  under  Bagration,  again  deserve  high 
commendation. 

In  the  choice  of  a  defensive  position,  oonsidentions  regarding  a  safe  retreat  should 
never  be  omitted.  Waterloo,  notwithstanding  Napoleon's  condemnation  of  it,  wu 
admirable  for  this  purpose,  because  no  pursuit  en  masse  could  take  place  beyond  the 
depth  of  the  field  of  battle,  where  the  edge  of  the  forest  of  Soignies  gave  immediate 
shelter  to  broken  infentry,  and  the  several  broad  roads  through  it  the  means  of  with- 
drawing the  mat^d.  Mont  St.  Jean  set  on  fire  would  prevent  the  pressure  of 
cdumns  by  the  great  road ;  and  if  the  allied  armies  had  been  there  divided,  by  the 
French  breaking  through  the  interval  between  them,  the  British  could  easily  fell 
back  behind  their  right  across  the  Haine  to  the  heights  of  Anderlecht,  while  the 
Pruuians  falling  back  to  Wavre  could  not  be  arrested  by  Grouchy.  As  neither  of 
the  allied  armies,  though  worsted,  could  have  been  dislocated  or  unable  to  resume 
active  operations,  it  would  have  been  a  most  questionable  enterprise  for  Bonaparte, 
to  plunge  into  the  forest  of  Soignies  with  not  half  his  cavalry  remaining  mounted, 
while  both  hostile  forces  were  in  his  rear  and  flanks  with  decided  superiority  in 
horse. 

Retreats  must  be  regulated  by  circumstances :  if,  for  example,  the  army  can  screen 
itself  behind  a  broad  river,  a  chain  of  mountains  or  of  fortresses,  in  one  or  two 
marches,  it  may  be  best  to  divide  the  forees  into  several  corps,  in  order  to  attain  that 
object  with  the  least  delay  and  impediment ;  but  in  general  it  is  best  to  remain  con- 
centrated, contesting  every  point  by  means  of  a  strong  rear  guard,  the  Commanders 
of  which  should  be  particularly  careful  to  assign  beforehand  rallying  points,  in  case 
any  corps  should  be  broken.  Much  may  often  be  done,  on  these  occasions,  by  the 
Engineers  forming  small  defensive  pahnia  *  redoubts,  always  the  work  of  a  few 
hours ;  and  for  this  purpose  all  the  regimental  pioneers  in  the  army,  with  a  few  bat- 
talion  officers,  should  be  placed  at  their  disposal:  these  and  the  Sappers  will  be 
sufficient  for  works,  and  will  contribute  in  making  abattis,  destroying  bridges,  and 
rendering  boats  unserviceable  to  the  enemy.    A  retiring  army  is  not  always  obliged 

*  Stockades  with  the  poata  left  of  unequal  lengtha,  aa  luppoaed  to  render  the  escalade  more 
difficult :  the  johiings  of  theae  palankaa  are  aometimea  covered  by  a  aecond  row,  breaat  high,  ao  aa 
to  render  the  whole  moaket-proof  at  all  pointa.->Vid« '  Stockade.' 
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to  fifill  back  upon  its  own  base :  sometimes  the  direction  may  be  changed  to  t  new 
one,  as  Frederick  II.  did  in  1758,  when,  raising  the  siege  of  Olmutz,  instead  of 
returning  into  Silesia,  he  changed  his  line  and  marched  into  Bohemia.  Napoleon 
was  advised,  before  the  battle  of  Leipsig,  to  change  his  to  the  Elbe,  and  manoeuvre 
between  Magdeburg,  Hamburg,  and  WeseL 

lit.  Pursuits  should  be  conducted  upon  the  same  principles  as  strategical  lines  and 

battles,  always  aiming  at  the  communications  of  the  flying  enemy ;  but  in  this  case 
more  than  any,  no  relaxation  should  be  allowed, — no  time  for  the  re-organization  of 
his  broken  corps,  or  for  preparing  means  to  retard  the  pursuer.  If  his  communica- 
tions can  be  turned,  it  may  be  expected  that  the  whole  materiel  of  his  army  will  be 
captured.  The  pursuer  should  disregard  baring  his  most  advanced  troops  checked 
or  even  repulsed ;  he  may  be  sure  the  enemy  cannot  continue  to  hold  his  ground, 
and  therefore  should  attack  him  again  and  again,  till  he  obtains  his  object :  if  he  can 
drive  the  fugitives  to  the  shores  of  the  sea,  a  great  lake,  or  deep  river,  he  may  compel 
them  to  surrender;  therefore  no  battle  gained  should  be  without  a  pursuit  to  the 
utmost,  prorided  no  unanswerable  objection  be  opposed  to  it. 

s.  Sieges,  in  Lloyd's  opinion,  should  never  be  undertaken  bnt  for  the  following 

objects.  1.  "  When  a  fortress  is  situated  upon  the  passage  which  leads  to  the  enemy, 
rendering  it  impossible  to  penetrate  further  without  the  capture  of  it  2.  When  a 
fortress  intercepts  the  communications,  and  the  country  is  unable  to  furnish  the 
necessary  subsistence.  3.  When  a  fortress  is  wanted  to  fadUtate  operations  by 
covering  magazines  formed  in  the  enemy's  country.  4.  When  the  enemy's  principal 
d^pdts  are  within  one  which  being  captured  would  cripple  his  future  ability  to  keep 
the  field.  5.  When  the  capture  of  a  fortress  produces  the  conquest  of  a  considerable 
portion  of  country,  and  enables  the  besieger  to  vrinter  in  that  ridnity."  To  these 
might  be  added, — 6.  The  recapture  of  a  fortress  essential  in  the  defence  of  ft 
frontier. 

•Although  the  wars  resulting  from  the  French  revolution  were  carried  on  with 
such  a  prodigious  number  of  forces  on  both  sides,  that  the  ordinary  rules  of  war 
were  often  safely  disregarded,  and  sieges  in  particular  were  but  little  put  in  practice, 
yet  during  the  whole  of  their  course  British  armies  and  thdr  allies  have  repeatedly 
failed  in  necessary  sieges,  and  thereby  endangered  the  success  of  a  campaign,  if  not 
of  the  whole  war,  from  the  want  of  a  suffident  establishment  for  the  Engineer 
department :  it  was  not  until  the  last  years  of  the  struggle,  when  blood  and  treasure, 
so  often  wasted  in  vain,  produced  the  conviction  of  ameliorating  that  most  important 
arm  in  the  serrice ;  and  it  is  a  naturally  great  satisfaction  to  the  Army  to  see  con- 
tinued practical  improvements  in  the  operations  of  the  Engineers, — the  experimenta 
with  mines,  pontoons,  &c.,  sedulously  encouraged  by  the  head  of  the  Government. 

Covering  sieges  is  best  performed, — 1.  By  the  army  advancing  to  attack  the  force 
which  attempts  to  relieve  a  town  besieged :  it  is  the  best  mode  to  produce  a  speedy 
surrender.  2.  If  the  enemy  approach  with  an  imposing  mass,  the  siege  should  be 
raised ;  all  the  forces  united,  in  order  conjointly  to  give  battle.  3.  If  a  victory  is 
obtained,  the  siege  may  be  resumed,  while  the  pursuit  continues  and  the  enemy  is 
not  in  condition  to  return  before  the  capture  of  the  place.  4.  A  siege  undertaken  in 
consequence  of  anterior  success  should  have  the  covering  army,  not  near,  but  as  far 
remote  from  the  place  as  it  can  push  the  enemy;  for  a  retiring  army  finds  the 
difficulty  of  success  increased  by  the  distance  it  is  from  the  place ;  but  if  at  length 
the  force  approaches  so  near  as  to  furnish  a  probability  of  raising  it,  the  besieging 
corps  should  rapidly  join  the  covering  army,  and  nuike  an  united  effort  to  defeat  the 
enemy. 
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igkCkct.  LogMtici  !■  ffontnifMUl  iimici  qrtrace  the  pticricdirtof  mofjasconnofinwipfc. 

It  hu  been  qoettjoiied  wfaelher  the  tcm  ftpplks  solely  to  deUib,  or  whether  it  fomn 
the  genenl  tdenee  of  all  the  nott  ewmtial  parts  of  the  art  of  war ;  or  fioaDj; 
whether  it  is  sumply  a  vagiie  expressioa  to  dcaoie  the  sereral  bnnches  of  the 
of  the  Staff;  that  it,  the  applicatioa  of  practical  means  to  adapt  the  specolati^ 
bioations  of  the  art  to  actual  lenice.  The  word  Logisiique,  in  Frendi,  is  derived 
from  Logit  (qnarters),  and  therefore  was  originallj  applied  to  the  duties  we  cotidfr 
to  belong  to  the  Qoarter-Master-General's  department,  and  thus  at  first  iwplied 
cutrametation,  cantonments,  and  marches.  The  late  sjrstem  of  war  haTing  greatlj 
altered  the  combinations,  the  Staff  duties  became  more  complicated,  and  theaee 
resulted  the  practice  to  haye  in  each  armj  and  corps,  a  Chief  of  the  Staff,  who  muted 
in  his  person,  under  the  General,  all  the  essentials  of  his  office :  to  him  therefore  it 
fell  to  communicate  the  intentions  of  the  Commander-in>Chief  to  the  most  distant 
parts  of  the  theatre  of  war,  and  to  procure  for  him  all  documents  to  aid  in  tbrn 
formation  of  his  resolutions.  Being  thus  associated  with  his  chief  in  all  the  comfai- 
nations,  obliged  to  transmit  and  explain  them,  eren  watch  their  execution  in  genenl 
and  in  detail,  his  functions  necessarily  extended  to  all  the  transactions  of  a  cam- 
paign. Thus  the  Chief  of  the  Staff  was  called  upon  scientifically  in  all  brandiea  of 
the  art  of  war ;  and  from  that  time  the  earlier  interpreta^n  of  the  word  LogUtifme 
became  utterly  incomplete.  The  works  of  A.  D.  Charles,  Guibert,  Laroche  Aymon, 
Bousmard,  and  De  Teroay,  are  insufficient,  and  an  express  comprehensiye  treatise  oa 
this  subject  is  become  an  object  well  worthy  the  attention  of  erery  GoTcmment.* 

The  authorities  which  have  been  consulted  are  chiefly — Guibert;  '(Euyres  dft 
Jomini;'  *Traite  de  Grande  Tactique;'  '  Guerres  de  la  Bf^volution ; '  'Pr^ds  do 
TArt  de  U  Guerre;'  Lloyd,  'History  of  the  Seven  Years'  War;'  Tempelhoff, 
'  Geschichte  des  Sieben-Jiihrigen  Kriegs ;'  Frederick, '  Histoire  de  Mon  Temps ;'  *  Art 
de  la  Guerre  de  Main  de  Maitre ; '  '  Instructions  k  ses  Gen^raux,  Instructions  Se« 
cretes ; '  Rogniat,  *  Considerations  sur  I'Art  de  la  Guerre; '  Wamery,  '  (Euvres  da 
General;'  Camot,  ' Traits ;'  'DieBeUona;'  ' Die  Minerra ; '  Schamhorrt,  * Militir- 
isches  Taschenbuch ; '  ' Militarisches  Journal;'  'Niihere  Beleuchtung  des  Mack* 
Zugeschriebenen-Operations-Plan;'  Biilow,  *Betrachtung  iiber  die  Kriegskunst;' 
'  Geist  des  neuem  Kriegs  System ; '  le  Prince  Charles,  '  Principes  de  la  Strat^e,' 
Vienna;  ' Militiirisches  Zeitschrift ; '  'Campagne  de  1799;'  Dumas,  'Pr^ds  dot 
'By^nemens  Militaires ; '  Von  Gross, '  Hist.  MiL  Handbuch  fiir  die  Kriegs  Geschichte^ 
1792-1808;'  Vaudoncourt,  *Campagnes  d'ltaUe  en  1813-1814;'  Coxe,  *Life  of 
Marlborough ; '  Pasley,  '  Essay  on  the  Military  Policy  and  Institutions  of  the  British 
Empire ; '  Jones,  '  Journals  of  Sieges ; '  Napier,  '  History  of  the  Peninsular  War ; ' 
Ferussac,  'Bulletin  des  Sciences  Militaires;'  La  Roche  Aymon,  Gay-de- Vernon, 
Schmettau,  Muller,  &c.,  &c.,  &c. 


*  We  were  here  favoured  with  en  interesting  syllaboa  of  the  fonctions  of  the  Chef  de  I'Etat* 
Mitfor,  euch  u  might  have  devolved  on  Berthier,  or,  latterly,  Soult ;  but  this  arrangement  being  so 
completely  at  variance  with  British  practice,  and  being  of  questionable  expediency,  the  statement 
given  by  Colonel  Smith  has  been  omitted. — EoiToas. 


ABATTIS  thotdd  be  n  pkced  u  not  to  be  exposed  to  the  fire  of  utiUerT.  In 
redoubt!  or  Intrenchnienti  thej  «re  uiually  fixed  in  ui  upright  positloa  «j»in»l  the 
counterKirp,  or  it  the  foot  of  the  glacit,  the  plane  of  which  lut  u  broken  to  u  to 
permit  of  their  b^ng  lud  out  of  the  enemy's  light,  and  lo  u  not  to  interfere  with 
the  tDiuketiy  fire  from  the  parapet  in  their  rear. 


Abattit  ii  an  excellent  mode  of  bhKkinf  ap  t  road ;  and  when  the  branehei  are 
veil  and  properlr  placed,  and  interwoTen  one  with  the  other,  the  diaengagement  of 
them  ii  eitremelj  difficult;  and  to  foim  an  opening  aufficient  for  the  paauge  of 
artillery,  or  even  of  cavalry,  requirei  a  long  time.  An  abattia  can  eaiily  be  made 
by  a  few  men,  with  half-a-doMn  felling-aiei  and  a  crou-cut  u«,  and  in  a  short 
apace  of  time,  if  treei  of  aufficient  aize  are  near,  or  on,  the  apot :  it  ii  more  eauly 
formed,  and  givet  a  more  effective  defence,  than  paliaadei. 

An  abaltis  ihould  not  be  planted  out  of  mnikeliy  range ;  for  thii,  and  all  other 
obitaclea,  are  to  break  up  the  order  of  the  enemy'i  adTance ;  to  impede,  and  to  keep 
him  under  mniketiy  ti*. 

The  applicatioa  of  the  ahatti*  «honld  be  considered  u  porely  local,  and  not  one  of 
the  common  retourcea  for  lecnring  intrenchments,  anch  aa  paliudei,cIieTaui-de-friie, 
and  fongaiaea ;  the  materiala  fi>r  the  construction  of  these  laat  being  capable  of  eon- 
leyance  from  *  diatance. 

Hence,  loealitiei  may  enable  the  Engineer  to  obatruct  a  road  by  dragging  treei 
horn  the  hedge  side ;  and  connecting  the  defences  of  a  poaition  by  levelling  groups 
of  treea  with  their  branches  towarda  the  enemy. 

Shrubby  trees  are  not  adapted  to  form  a  good  ahattis ;  they  are  easily  forced,  and 
drawn  out  by  the  hand ;  heavy  trees,  with  the  trunk  cut  half  though,  form  iniur- 
mountable  obstacles :  this  last  is  called  an  EiUangltmaU.* 
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Abattis  will  always  be  found  a  very  useful  and  efTective  auxiliary  to  the  defence  of 
picquet-hoases  or  isolated  posts,  if  judiciously  placed  within  range  of  musketry :  if 
placed  close  in  front  of  the  windows  on  the  ground-floor,  or  to  cover  the  entrance 
door,  it  will  be  extremely  difficult  for  the  enemy  to  force  his  way  into  the  building. 

In  field-works  it  it  very  often  equally  difficult  to  procure  timber  to  form  a  bar- 
rier to  secure  the  gorge;  this  may  be  readily  effected  if  trees  are  within  a  short 
distance  of  the  works,  by  blocking  up  the  entrance  with  an  abattia. 


AMMUNITION.— Sec  also  Pvrotechnt. 

The  following  Table  refers  to  Sea  Service  as  well  as  to  Land  Service  Ammunition ; 
the  whole  being  prepared  by  the  Ordnance,  chiefly  at  Woolwich,  and  supplied  for 
either  of  the  above,  as  demanded  on  requisition.  Naval  or  Military. 

General  Tahk  qftke  JmnnaUiion  of  Ordnance,  Sfe,,  thewing  the  nature  amd  weight ; 
alto  the  dimeneione  of  the  boxee  or  packing  eaeee  neualfy  employed  in  Stowage  and 
Transport;  their  weighte,  enq/tg  and  filled;  coniente  and  mtmbere,  a§  numbered  in 
the  Pattern  Roome  at  Woolwich. 


68-pr.4 


'On^,  quilted  . 
Gn4>e  in  cue  . 
Ck>mmon  shells 
Round 
Sphericml 
Common  case  .  . 
Oblong  carcftMes  . 
.Oblong  Ught  balls 


4S-pr. 


Grape  .    . 
Spherical 
Case,  gun     .    .    . 
Case,  carronade 
.Grape,  carronade  . 


/Case,  gnn  ,  . 
Grape,  gun  .  . 
Ca»c,  carronade 
"'"*"'  Grape,  carronade 
Spherical  case  . 
Kound  carcasses 


S4-pr.  * 


Case,  gun  .  .  . 
Case,  carronade  . 
Grape,  carronade  . 
Grape,  gun  .  .  . 
Oblong  carcasses  . 
Light-balls  .  .  . 
Flan,  cart.,  8  lb.  . 
Round  shot,  strapped 
Case,  iron  ends,  How. 
Carcasses,  round  . 
Shells,  common  . 
^Flan.  cart.,  8^  tb.  How. 

5^  in.  /  Spherical  case  .    . 
How.  V.  Common  case    .    . 


18-pr.  .1 


"Case,  gun     .    . 
Case,  wood  ends 
Round,  strapped 
Carcasses,  round 
Spherical  case  . 
Grape,  carronade 
Grape,  gun  .     . 
Flan,  cart.,  6tb. 


Is 


-•    III 
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tbs.  OS. 

50  8 
60  15 
4S  S 
48  „ 
01  4 
47     5 

35  IS 


7 
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44  ., 
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9  11 
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14  15 
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11 
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13 
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Weight  of  Box. 
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lbs. 


S5 
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38 
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23 

23 
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85 

28 


} 
} 
} 
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S7 
28 

23 

I  20 

^    20 


8 

8 

8 

8 

8 

8 

8  I 

8  25 
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,     54  IS 

158  4 
110     5 

I 

180    8 

1  1«7    „ 
114     8 

;  149    8 

■  164    „ 
I     73  12 


Exterior  dimensions  of  Box. 


Length.    Breadth. 
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ft.  in. 
3    Si 

«•  »« 
»  It 
>»   »i 

3     Si 


) 

} 

} 
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1  4 

2     4i 
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»>  *« 
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1  2t 

1  12 

1  «i 

1  Oi 
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1    lOi 


1        1 
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Depth.  I  Room. 
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9 

10 

ic 

11 
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34  AMMUNITIOX. 

In  estimating  stowage  for  the  aboTe,  an  allovmnce  most  be  made,  in  addition  to  the 
length,  of  2 .J  inches,  for  the  two  cleats  at  the  ends,  through  which  the  rope  1*«»m^W 
are  ilxvd. 

The  cartriflge  boxes  which  are  marked  C  are  made  with  copper  nails. 

Memorandum. — For  Sieges,  the  powder  is  occasionally  sent  as  abore,  but  far 
generally  in  barrels. 

Sea  Service  Magasine  Bares,  Imed  tciik  tinned  copper^ 


Length, 
ft.  in. 
Correspond  to  1,  rWTiole  boxes       1      41 

content*.  LQ^^^r  ^^'        ^   ^^ 

The  powder  usually  packed  in  these  cases  is  made  up  in  flannel  cartridges,  and 
marked  for  their  respective  ordnance :  when  not  thus  definitely  allotted,  it  is  packed 
in  bags  of  15  lbs.,  of  which  the  whole  box  contains  6,  or  90  tt»s. 


SmaU'Arm  Ammunition. 

Powder  BaUs 

l>n.  per  lb. 

Wall  piece 10  7 

Musket -Imll-cartridgc  for  muskets  of  all  patterns, —  1          ..  ... 

J        4t  I't* 


Bremdth. 

Depth. 

ft.  in. 

ft.  in. 

1     4J 

1     9 

1      U 

1     4| 

0  10^ 

1     If 

Weight. 

f 

Empty. 
tit*. 

Filled. 
Ihft. 

m 

136^ 

29 

74 

17* 

40 

o 


Guards,  Line,  Line  Serjeants,  or  Navy  .... 

Uille,  and  Guards  Serjeants'  rifled  musket 2|      12)* 

Rifle, — Nav)',  heavy 3^        8  nearly. 

Carbine, — Victoria,  Ordnance  Corps,  and  Cape  Corps  2  bar'.  3^       14) 

Carbine, — Constabulary 2\      \A\ 

Pistol,  Navy 2        34 

Pistol,  as  partially  retained  in  the  Cavalry  •{        /    ' 

L  ught     ...  3        20 

Blank  cartridge  for  all ^  Z\ 

The  nipple  and  cap  are  the  same  for  all  Arms ;  five  caps  are  supplied  for  ereiy 

four  cartridges ;  rifles  are  loaded  with  a  blank  cartridge,  ball,  and  grease-patch. 
Rifle  ammunition,  in  dark  green  paper ;  ball-cartridge,  in  white ;  and  blank,  in  blue. 

BaU-cart ridge  Box  far  the  Field  Service  Ball-cartridge  Waggon, 


Percuji»ion 

Weight, 

Exterior 

Cartridge*. 

capi. 

filled, 
lbs. 

dimentions. 

ft.  in. 

Musket  .    .    . 

1000 

1250 

lOG 

Length     1     sn 

Weight 

Rifle  .... 

1080 

1350 

115i 

Breadth  0    7} 

>  empty. 

Victoria  carbine 

1190 

1487 

115 

Depth      1     blj 

13iba. 

o   o  < 

The  ball-cartridge  box  has  only  one  cleat,  |  inch  thick,  and  it  is  on  the  bottom ;  in 
estimating  stowage  for  tliis  box,  therefore,  the  allowance  must  be  made  in  addition  to 
the  depth. 


*  The  borf  in  for  It);  but  the  belt  on  the  ball  give*  the  additional  weight.     As  taken  from  aetiml 
ln^a■ureIncnt,  tbe  I  i^-borc  14  '/A  in.,  and  the  diameter  of  the  ball  '68  in. 


ANEMOMETER. 
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ANEMOMETER  (JVind  Measure),  "Wivd  Gauge* 

It  is  not  intended  to  do  more  in  tliis  article  than  describe  some  ordinary  instm- 
ments  and  modes  of  observation ,  in  such  a  manner,  that  an  Officer,  wherever  hit 
duties  carry  him,  may  be  enabled  to  render  useful  service.  The  general  phenomena 
of  winds,  and  the  place  they  bear  in  meteorological  science,  must  be  sought  in  works 
more  exclusively  devoted  to  the  subject.  It  may,  however,  be  briefly  stated,  that  we 
are  to  consider  wind  as  the  movement  of  the  aerial  ocean  which  envelopes  our  globe, 
subject  to  the  laws  of  fluid  matter,  and  acted  on  by  physical  causes,  which,  though 
extremely  variable,  are  all  more  or  less  reducible  to  fixed  laws. 

The  most  influential  cause  of  aerial  currents  is  change  in  the  density  of  the  air, 
from  changes  of  temperature.  Some  of  the  currents  so  produced  are  general,  as  the 
trade- winds  in  the  tropical,  and  their  counter-currents  in  the^ temperate  regions  of  the 
globe,  with  the  various  translations  and  oscillations  to  which  they  give  rise ;  some 
local,  as  land  and  sea  breezes :  these  latter,  indeed,  sometimes  possess  a  very  extensive 
character,  and  embrace  a  considerable  range,  as  the  monsoons  of  the  Indian  Ocean. 
The  quantity  and  tension  of  aqueous  vapour  is  also  very  important,  from  its  influence 
on  the  density  and  pressure  of  the  air ;  and  the  electrical  condition  of  the  atmosphere 
is  well  known  as  a  fertile,  and  often  terrific  cause  of  wind.  The  theory  of  Hurricanes 
still  requires  much  observation,  before  philosophers  can  determine  to  what  cause  the 
phenomena  of  revolving  gales  are  really  attributable.  It  is  not  improbable  that  the 
general  aerial  waves  may  revolve  around  nodal  points  as  those  of  the  ocean  do.  It  is 
also  very  important  to  notice  whether  a  gale  begins  to  windward  or  to  leeward,  t.  c. 
whether  the  air  is  propelled,  or  whether  it  is  sucked  into  a  vacuum. 

These  are  merely  indications  of  the  objects  to  be  considered.  By  such  considera- 
tions, and  others  which  will  readily  occur  to  the  intelligent  observer,  he  will  arrange 
his  instruments  and  observations  with  a  view  to  the  peculiar  circumstances  of  his 
position,  so  as  to  afford  the  class  of  information  which  may  best  elucidate  the  changes 
shewn  by  his  anemometer. 

Tbe  elementary  facts  we  require  to  know  in  relation  to  the  wind,  are  its  direction, 
and  Hi  force,  or  velocity. 

The  direction  of  the  wind  is  measured  by  the  ordinary  vane,  and  may  be  read  either 
by  direct  observation,  or  by  the  vane  being  made  to  move  the  hands  of  a  dial.  There 
is  an  instrument  for  this  purpose  called  an  Anemoscops.  The  notation  commonly 
used  is  that  of  the  seaman's  compass,  but  it  is  sometimes  written  in  degrees  of  a 
circle.  On  this  system  n.  30°  e.,  for  example,  means  30°  to  the  eastward  of  north. 
The  following  Table  is  from  Riddell's  '  Magnetic  Instructions,'  p.  131. 
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Corresponding  Aximuths. 
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0      0..     360°    O' 
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O.O.W. 
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'  Azimuth*. 

N. 

=   202° 
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N.N.E. 

» 
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30^ 
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30 

s.w. 
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135      0 
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N. 
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0      0 

S. 

^ 

180 
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*  By  Mayor  Lurcom,  R.E. 
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The  force  of  the  wind  is  estimated  by  its  pressure  on  a  given  surface,  usually  tlie 
pressure  i>er  square  foot.  Various  instruments  have  been  devised  for  measuring  it 
directly  ;  as,  for  example,  by  connecting  with  a  board  a  foot  square  some  simple  ap- 
paratus moving  a  weight  over  a  pulley ;  or  a  spring  whose  strength  has  been  esti- 
mated ;  and  the  indications  of  these  instruments,  as  well  as  those  last  described,  may 
be  read  on  a  dial.  So,  also,  by  the  revolutions  of  a  set  of  wind-mill  vanes,  weights  or 
counterpoises  may  be  moved,  or  balls  projected  outwards  on  a  slide,  by  the  centrifugal 
force  communicated  to  a  vertical  spindle, — or,  like  the  well-known  rqpilator  of  mo- 
tion in  machines,  called  a  '  governor/  Any  of  these,  if  kept  in  good  order  and  care- 
fully observed,  will  furnish  useful  indications.  There  is  one  differing  from  these,  but 
so  simple  and  portable  that  it  may  be  worth  while  to  describe  it.  Lind's  Anenuh' 
meter  (Plate  I.  fig.  1)  is  a  bent  tube  of  glass,  to  be  half  filled  with  water,  of  which  the 
neck  or  bent  portion  is  very  narrow,  in  order  to  check  the  motion  of  the  water.  As 
they  are  made  in  the  shops,  the  vertical  parts  of  the  tube  are  8  inches,  and  |th  of  an 
inch  in  diameter.  A  scale  is  fixed  between  them,  graduated  in  inches  and  tenths. 
One  tube  has  a  brass  cap  (a)  turned  at  right  angles,  and  open ;  this  orifice  is  kept 
facing  the  wind  by  a  vane  (6),  the  whole  swinging  by  swivels  on  an  axis,  which  may 
be  fixed  on  any  staff  or  other  support.  The  other  tube  also  terminates  in  a  brass  cap 
(c),  having  only  a  small  hole  in  it  to  admit  air.  Water  is  poured  in  till  it  stands  at 
the  zero  of  graduation  in  both  tubes.  When  the  orifice  is  now  presented  to  the  wind, 
the  water  is  of  course  forced  down  in  the  one  tube,  and  rises  in  the  other.  The  dif- 
ference shewn  by  the  scale  will  be  the  height  of  a  column  of  water  whose  weight  is 
equal  to  the  force  of  the  wind.  And,  as  a  cubic  foot  of  water  weighs  1000  ounces,  a 
stratum  of  water  of  a  foot  square,  and  1  inch  deep,  will  weigh  -jig^th  of  1000  ounces, 
or  5^  tbs.  nearly,  which  is  obviously  the  pressure  of  an  inch  of  water  on  a  square  foot 
of  surface.  A  rise,  therefore,  of  1  inch  in  the  tube  of  this  instrument  indicates  a 
pressure  of  5^  lbs.  in  the  square  foot,  which  is  the  force  of  the  wind  at  that  time,  and 
so  on. 

The  velocity  of  the  wind  may  be  measured  directly,  or  it  may  be  deduced  from  its 
force.  Rough  indications  of  velocity  may  be  obtained  by  merely  noticing  the  shadows 
of  clouds,  or  by  the  flight  of  balloons,  but  these  all  give  obviously  the  currents  only 
of  the  upper  air,  and  belonged  to  the  infancy  of  science.  A  very  simple  contrivance 
has  been  used  by  Sir  Wm.  Snow  Harris,  which  he  thus  describes :  '*  A  cork,  stuck  round 
with  capacious  feathers,  is  made  to  travel  over  a  fine  wire  of  a  given  length  by  the 
force  of  the  wind.  The  cork  is  set  on  a  common  writing  quill,  bushed  with  a  small 
brass  plate  at  each  end,  by  which  the  whole  is  supported  on  the  wire,  fine  holes  being 
drilled  through  the  brass  plates  for  receiving  it.  This  contrivance  is  extremely  light, 
and  will  fly  along  the  vnre  with  the  velocity  of  the  wind,  or  very  nearly  so,  for  a  given 
distance.     It  is  in  fact  throwing,  as  it  were,  a  log-line  on  the  air." 

Or,  the  velocity  may  be  deduced  from  the  force,  for  which  purpose  a  series  of  ex- 
periments was  made  at  Woolwich  by  Dr.  Ilutton,  who,  as  might  be  expected,  found 
the  force  nearly  proportional  to  the  square  of  the  velocity,  being  of  course  the  same 
as  that  opposed  to  a  body  moving  through  a  medium,  the  only  diflference  being,  that 
in  this  case  the  body  is  at  rest  and  the  air  in  motion.  By  those  experiments  he  found 
a  velocity  of  20  feet  per  second  equal  to  a  pressure  of  12  ounces  on  a  square  foot, 
from  which  he  deduced  a  Table  for  Dr.  Lind's  Anemometer,  which  has  been  sul)se- 
quently  corrected  by  Mr.  George  Harvey,  from  whose  paper  in  the  *  Encyclopaedia 
Metropolitana'  it  is  here  copied,  with  some  extensions. 
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Table  ihewing  the  Force  and  Velocity  of  the  Windj  ^c. 


Height  of 

Force  of  the 

the  Column 

Wind  on  a 

Velocity  of  the 

of  Water. 

square  foot. 

Wind  per  hour. 

Common  designation  of  such  a  Wind. 

In  Inches  and 

In  Avoirdupois 

In  Miles  and 

DecimaU. 

Pounds. 

Decimals. 

005 

0-26 

8-0 

A  pleasant  wind  (light  breeze). 

•10 

0-52 

11-3 

A  fresh  breeze. 

•15 

0^78 

13-9 

•20 

104 

16-0 

•25 

1-30 

17-9 

•30 

156 

19-6 

•35 

1-82 

21-7 

•40 

208 

22-7 

•45 

2-34 

241 

•50 

2-60 

25-4 

A  brisk  gale. 

•55 

2-86 

26-6 

•60 

312 

27-8 

•65 

3-38 

28-9 

•70 

3-64 

30-0 

•75 

3-90 

311 

•80 

416 

32-1 

•85 

4-43 

331 

•90 

4-69 

341 

•95 

4-94 

35-0 

100 

5  21 

35-9 

A  high  wind. 

1-50 

7-81 

44-0 

200 

10-42 

50-8 

A  very  high  wind. 

2-50 

13-02 

56-8 

300 

15-62 

62-2 

A  storm. 

3-50 

18-22 

67-2 

400 

20-83 

71-8 

A  great  storm. 

4-50 

23-43 

76-2 

500 

2604 

80-4 

A  very  great  storm. 

5-50 

28-89 

84-6 

600 

31-75 

88-7 

A  hurricane. 

6-50 

34^15 

920 

7-00 

36-55 

95-2 

A  great  hurricane. 

7-50 

3910 

98-5 

8-00 

41-66 

101^6 

A  very  great  hurricane. 

900 

46-87 

108-0^ 

1000 

52-08 

113-6  ^ 

Most  violent  hurricane. 

1100 

57-29 

119-2 

1200 

62-5 

124-0 

In  violent  winds  a  heavier  fluid,  even  mercury,  may  be  used ;  or,  in  great  degrees 
of  cold,  a  saturated  solution  of  sea  salt  has  been  recommended.  In  either  case  the 
figures  which  denote  the  force  in  the  above  Table  must  be  multiplied  by  the  specific 
gravity  of  the  fluid  employed.* 

But  our  knowledge  of  the  aerial  currents  would  have  made  very  slender  advances 
from  individual  observations  alone,  however  numerous,  and  much  ingenuity  has 
accordingly  been  exerted  in  the  contrivance  of  self-registering  instruments.  The  two 
which  at  present  divide  the  opinion  of  philosophers  are  those  invented  by  Dr.  Whewell 
in  1835,  and  Mr.  Osier  in  1836. 


*  On  one  of  the  mountun  stations  of  the  Trigonometrical  Snnrey  of  Ireland,  3469  feet  above  the 
sea,  the  water  was  completely  blown  out  of  Lind's  anemometer;  the  force,  therefore,  amounted  to 
41*7  in  the  square  foot,  and  the  velocity  101  miles  an  hour,  at  the  moment  the  whole  of  the  water 
was  driven  into  and  sustained  in  the  further  leg,  after  which  it  must  have  increased  considerably, 
though  it  bad  escaped  beyond  the  limits  of  the  instnunent  to  measure. 


38  ANEMOMETER. 

The  object  of  the  fbnner  is  thus  stated  by  the  inventor :  **  To  obtain  a  record  of 
the  total  amotmi  of  the  aerial  current  which  passes  the  place  of  obsenration  in  each 
direction.  The  assemblage  of  such  records  for  any  g;iyen  time  will  exhibit  a  type  of 
the  course  of  the  wind  for  such  time ;  the  mean  of  such  records  at  the  same  place, 
for  different  years,  will  exhibit  the  awnual  typet  of  the  winds  for  that  place ;  and  the 
comparison  of  the  types  of  the  winds  for  many  different  places  will  throw  light  upon 
the  general  annual  movement  of  the  atmosphere."  It  is  thus  described :  ''  It  consists 
of  a  small  wind-wheel,  like  a  wind-mill  with  eight  sails,*  which  is  kept  towards  the 
wind  by  a  vane.  The  rapid  rotation  of  this  wheel  is  by  a  train  of  toothed  wheels  and 
screws,  converted  into  a  slow  vertical  motion,  one-twentieth  of  an  inch  being  the 
descent  produced  by  10,000  revolutions  of  the  wheel,  which  motion  carries  a  pencil 
downwards,  tracing  a  line  on  the  surface  of  a  vertical  cylinder,  having  the  axis  of  the 
vane  for  its  axis.  The  extent  of  vertical  motion  shews  the  amount  of  the  wind,  and  the 
part  of  the  circumference  of  the  cylinder,  on  which  the  trace  lies,  shews  the  direction." 

This  will  readily  be  understood  by  inspection  of  fig.  2,  Plate  I.,  which  exhibits  an 
instrument  of  this  kind,  erected  at  the  Ordnance  Survey  Office,  near  Dublin,  together 
vrith  figs.  3  to  14,  Plates  I.  and  II.,  which  shew  the  details  of  construction,  as  given  by 
Sir  Wm.  Snow  Harris,  in  the  '  Transactions  of  the  British  Association  for  1842.'  In  the 
Dublin  instrument,  instead  of  the  pencil  marking  the  course  on  the  cylinder  itself, 
to  be  rubbed  off  every  time  the  pencil  reaches  the  bottom,  there  is  a  paper  ruled 
exactly  like  the  cylinder,  lapped  around  it,  and  pasted  together  at  the  edges.  When 
the  pencil  has  descended  to  the  bottom,  the  paper  is  replaced  by  a  new  one.  A  series 
of  such  papers,  afterwards  joined  into  one  length,  forms  an  actual  field-book,  as  it  were, 
of  the  wind  for  any  length  of  time. 

In  order  to  determine  the  absolute  velocity  of  the  aerial  current  from  this  instru- 
ment, a  series  of  experiments  was  made  by  Sir  Wm.  Snow  Harris,  from  which  he  arrived 
at  the  following  deductions : 

Ist.  "  When  the  pencil  tracing  the  integral  effect  of  the  wind  moved  by  the  revolu- 
tions of  the  fly  at  the  rate  of  one  division  of  the  scale  of  measure,  or  *1  of  an  inch  per 
hour,  the  current  of  air  for  the  same  time  moved  at  a  mean  rate  of  11  feet  per  second." 

2nd.  "  The  space  described  by  the  pencil  appeared  to  be  proportional  to  the  square 
of  the  velocity  of  the  aerial  current  acting  on  the  fly.  Thus,  when  the  pencil  described 
four  divisions  of  the  scale  in  an  hour,  the  velocity,  by  a  mean  of  many  observations, 
amounted  to  22  feet  in  a  second.  When  the  velocity  was  15  feet  in  a  second,  the 
pencil  had  described  about  two  divisions  of  the  scale  in  an  hour,  and  so  on.  Having, 
then,  the  velocity  due  to  a  given  rate  of  indication  per  hour  taken  as  unity,  it  is  easy 
to  find  the  velocity  due  to  any  other  rate  of  indication,  since  we  have  only  to  multi- 
ply the  square  root  of  the  given  rate  by  the  constant  11,  the  velocity  per  second 
corresponding  to  a  space  of  one  division  of  the  scale." 

By  this  rule,  the  mean  velocity  of  wind,  as  indicated  by  this  instrument  at  Ply- 
mouth, between  April,  1841,  and  April,  1842,  was  13*16  feet  per  second,  or  about 
9  miles  per  hour.  The  actual  velocity  being  thus  obtained,  the  force  may  be  deduced 
from  it  by  Hutton's  Table,  p.  37.  But  if  the  descent  of  the  pencil  be  proportional  to 
the  square  of  the  velocity,  it  is  of  course  at  once  a  measure  of  the  force  vrithout  the 
intervention  of  velocity.  These  deductions  must,  however,  be  received  with  great 
caution,  because  it  is  obvious  the  descent  of  the  pencil  ought  to  be  directly  propor- 
tional to  the  velocity,  and  it  can  only  be  rendered  otherwise  by  friction,  an  element 
so  variable,  that  separate  experiments  are  necessary  for  every  individual  instrument. 

Oiler* i  Anemometer  is  thus  described  by  its  inventor.    "  T*he  direction  of  the  vrind 


*  No  specific  direction  for  the  sail*  it  given.    The  best  would  appear  to  be  about  55^,  the  maxi- 
mum angle  for  the  saili  of  a  wind-mill. 
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is  obtained  by  means  of  the  vane  attached  to  the  rod,  or  rather  tube,  which  carries  it, 
and  consequently  causes  the  latter  to  move  with  itself.  At  the  lower  extremity  of 
this  tube  is  a  small  pinion,  working  in  a  rack,  which  slides  backwards  and  forwards 
as  the  wind  moves  the  vane,  and  to  this  rack  a  pencil  is  attached,  which  marks  the 
direction  of  the  wind  on  a  paper  ruled  with  the  cardinal  points,  and  so  adjusted  as  to 
progress  at  the  rate  of  an  incb  per  hour,  by  means  of  a  clock.  The  force  is  at  the 
same  time  ascertained  by  a  plate  one  foot  square,  placed  at  right  angles  to  the  vane, 
supported  by  two  light  bars  running  on  friction  rollers,  and  communicating  with  three 
spiral  springs  in  such  a  way  that  the  plate  cannot  be  affected  by  the  wind's  pressure 
without  instantly  acting  on  this  spring,  and  communicating  the  quantum  of  its  action 
by  a  light  wire  passing  down  the  centre  of  the  tube  to  another  pencil  below,  which 
thus  registers  its  degree  of  force.'' 

This  instrument  also  has  attached  to  it  an  additional  apparatus  for  registering  the 
rain. 

In  the  Meteorological  Instructions  recently  published  by  the  Royal  Society  espe- 
cial attention  is  directed. to  the  following  points  regarding  wind: 

Ist.  "  Its  average  intensity  and  general  direction  during  the  several  portions  of  the 
day  devoted  to  observation." 

2ndly.  *'  The  hours  of  the  day  or  night  when  it  commences  to  blow  from  a  calm, 
or  subsides  into  one  from  a  breeze." 

3rdly.  "  The  hours  at  which  any  remarkable  changes  of  its  direction  take  place." 

4thly.  "  The  course  which  it  takes  in  veering,  and  the  quarter  in  which  it  ultimately 
settles." 

5thly.  "  The  usual  course  of  periodical  winds,  or  such  as  remarkably  prevail  during 
certain  seasons,  with  the  law  of  their  diurnal  progress,  both  as  to  direction  and  inten- 
sity ;  at  what  hours,  and  by  what  degrees  they  commence,  attain  their  maximum,  and 
subside  ;  and  through  what  points  of  the  compass  they  run  in  so  doing." 

6thly.  "  The  existence  of  crossing  currents  at  different  heights  in  the  atmosphere, 
as  indicated  bv  the  courses  of  the  clouds  in  different  strata." 

7thly.  "  The  times  of  setting-in  of  remarkably  hot  or  cold  winds,  the  quarters  from 
which  they  come,  and  their  courses,  as  connected  with  the  progressive  changes  in 
their  temperature." 

8thly.  "  The  connection  of  rainy,  cloudy,  or  fair  weather,  with  the  quarter  from 
which  the  wind  blows,  or  has  blown  for  some  time  previously." 

A  few  words  may  be  necessary  on  the  modes  of  reducing  and  digesting  the  recorded 
results  of  an  anemometer,  though  none  have  been  finally  determined  as  applicable  to 
all.  The  observations  of  Dr.  Whewcll's  instrument  are  reduced  in  a  particular  man- 
ner for  the  purpose  of  ascertaining  the  integral  effect  of  the  wind,  t.  e.  the  amount 
and  direction  of  aerial  fluid  which  finally  proves  to  have  passed  over  the  place  of 
observation  at  the  end  of  a  year,  or  any  other  period.  First,  by  resolving  each  partial 
wind  into  its  component  parts  e.  and  w.  and  n.  and  s. ;  then  from  the  sum  of  all 
the  w.  components,  subtracting  the  e.  elements,  which  gives  the  effective  w.  winds ; 
and  from  the  sum  of  all  the  s.  components,  subtracting  the  n.  elements,  which  gives 
the  effective  south  winds.  The  magnitude  and  proportion  of  these  two  effective  winds 
compounded  give  the  magnitude  and  direction  of  the  effective  windy  or  amount  of  air 
which  has  been  on  the  whole  transferred  across  the  place  of  observation  during  the 
whole  term  of  observation.  This  reduction  is  performed  by  considering  each  wind  as 
the  hypothenuse  of  a  right-angled  triangle,  and  finding  the  natural  sine  and  cosine  of 
each,  which,  used  as  multipliers,  will  give  its  value  in  the  required  direction.  Thus 
the  four  inter-cardinal  winds,  n.e.,  Ac,  are  reduced  to  the  cardinal  directions  by 
multiplying  by  •^.    The  eight  subordinate  winds,  n.n.e.,  &c.,  have  for  multipliers 
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\f  and  -^.  Thus  t  wind  n.k.b.  65  is  eqaWalent  to  n.  60  and  b.  26.  The  oblique 
winds  have  for  their  multipliers  -^  and  -f^;  and  for  the  remaining  points  -^(^  and 
-f^^  may  be  used,  but  such  minuteness  can  seldom  be  necessary. 

Indicatknu  of  Whe¥>eW9  Jmenomeier, 

■ 

JANUARY,  1837. 


1 

N. 
IS 

Total. 
12 

12 

N.    N.E. 
2      0 

Total. 

2 

22 

S.S.E* 
45 

Tbcal. 
45 

•a 

N.N.W.  S.W. 
8      1 

9 

•13 

S.S.W.  S.W. 
45     9 

54 

•23 

8.  9.9.  Wf. 
22    S4 

6tf 

3 

W. 

7 

7 

14 

S.W.  N.W. 
11     58 

69 

24 

44    10 

64 

S.W. 
11 

11 

•15 

N.N.W. 

56 

56 

25 

S.W.   E. 

7    8 

IS 

S.W. 

11 

11 

16 

N.N.W.  W.S.W. 
7      2 

9 

•26 

E.N.E. 
44 

44 

S.S.  nr  • 
28 

28 

17 

S.W.  W.N.W. 
2       1 

3 

27 

E.N.E. 
65 

65 

•  9 

S.W. 
51 

51 

18 

N.W. 
0 

0 

•28 

E.N.E. 
48 

48 

W.S.W. 
29 

29 

19 

E.N.E. 
0 

0 

29 

N.E. 
34 

34 

9.9. ^V. 

26 

26 

20 

E.N.E. 
12 

12 

so 

E.N.E.  8.E. 
10    15 

as 

•10 

9.9.  W. 

76 

76 

21 

6 

6 

•31 

9.9. E. 
48 

48 

11 

S.W.  N.  W.N.W. 
13   26     4 
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1 

9.9.E.   9.   O.9.E. 

5     5    8 

TV>Cal. 
18 

2 

S. 
2 

2 

S.E. 
14 

14 

S.E. 
30 

30 

S.E.   9. S.E. 

17    10 

27 

29 

29 

S.9.E.   9. 
31     7 

88 

•  The  asterisk  indicates  the  times  when  the  instnunent  was  wound  up. 
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Summary. 


N.   1 

E. 

8. 

W. 

Jmn.  1  to  14 

"... 

S09 

185 
■^9 
27 

„  U  „20   .  . 

103   1 

148 

,.  36  ,.  30   .  . 
„  30  ..Feb.;  • 

89  1 

•  •  •  1 

180 
105 

188 

•    •    • 

199 

291 

538 
199 

271 
991 

S.  S46 

K.30 

Various  modes  have  been  devised  of  exhibiting  graphically  the  results  of  wind 
observations.  The  most  simple  is  to  plot  the  course  like  a  traversed  survey ;  i.e, 
starting  from  a  given  point,  draw  a  line  in  the  direction  of  the  first  recorded  vrind,  of 
such  a  length  as  represents  its  magnitude.  From  the  extremity  of  this  line  dnw 
another,  representing  the  direction  and  magnitude  of  the  second  recorded  wind,  and 
so  on ;  or,  lines  may  be  drawn  radiating  from  a  centre  to  all  the  points  of  the  compass  ; 
each  line  being  made  of  length  proportioned  to  the  magnitude  it  records,  whether 
of  prevalence  or  of  force.  The  extremities  of  the  lines  being  joined,  a  polygon 
is  formed,  it  may  be  for  a  month.  The  comparison  of  polygons  formed  from  several 
recurrences  of  the  same  month  will  give  a  type  of  that  month,  and  their  combination 
a  type  of  the  year.  The  same  may  be  expressed  by  curves  formed  from  ordinates  and 
abscissae,  or  in  various  ways  suitable  to  particular  purposes,  which  it  is  not  necessary 
to  dwell  on. 

There  is  one  mode,  however,  so  ingenious  that  it  deser\'es  especial  mention.  It  is 
that  devised  by  M.  L6on  Lalanne  for  exliibiting  three  variables.  It  will  easily  be  under- 
stood by  considering  that  we  can  fix  any  point  on  a  i)lane  by  the  intersection  of  two 
co-ordinates ;  and  if  we  suppose  each  of  these  co-ordinates  to  represent  a  variable,  and 
a  perpendicular  to  be  erected  on  that  iK)int,  of  such  a  length  as  shall  represent  the 
third,  we  shall  have  a  net-work  of  squares,  and  from  ever}*^  intersection  a  perpendi- 
cular projecting  upwards  :  the  summits  of  these  perpendiculars,  varying  in  length,  will 
represent,  as  it  were,  the  surface  of  a  model  of  ground.  But  the  difficulty  remains  of 
exhibiting  on  the  plane  of  the  base  the  position  which  the  summit  of  the  perpendi- 
cular occupies  in  space.  This  difficulty,  however,  is  precisely  the  same  as  that  felt  in 
representing  the  undulations  of  ground  in  a  plan ;  and  the  application  of  contours^ 
so  successful  in  the  latter,  is  equally  descriptive  in  the  former.  Suppose  we  desire 
to  exhibit  the  prevalence  of  particular  winds  at  particular  places  for  each  month  of 
the  year ;  say  at  Dum  Dum,  near  Calcutta.  (Plate  III.  fig.  15.)  [This  is  the  example 
given  by  M.  Lalanne.]  The  winds  range  up  the  sides  of  the  rectangle,  the  months  at 
its  top  and  bottom;  the  imaginary  lines  perpendicular  to  the  plane  indicate  the 
proportional  prevalence  of  the  winds  in  each  month,  their  height  being  represented 
by  figures  of  altitude,  and  all  those  which  arc  equal  being  joined  to  form  the  curves, 
or  contours.  In  this  figure  M.  Lalanne  has  chosen  to  divide  the  month  into 
twentieths.  Following  now  the  vertical  line  which  indicates  the  month  of  September, 
for  instance,  till  we  come  to  the  horizontal  line  marked  East,  we  find  ourselves  on  a 
contour  marked  4,  which  indicates  that  during  ^^  or  '2  of  the  month  of  September 
the  wind  was  easterly,  and  so  on.  A  curve  constructed  of  abscissse  and  ordinates  in 
the  usual  way  would  obviously  be  analogous  to  a  section  of  the  ground  of  which  the 
figure  of  M.  Lalanne  may  be  considered  for  the  moment  as  a  topographic  representation, 
but  a  separate  curve  must  be  made  for  each  month  to  afford  the  same  information. 
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In  like  manner  the  polygons  before  mentioned  might,  by  constructing  one  for  each 
month,  be  made  to  represent  the  same  thing.  (Plate  III.  fig.  17.)  This  latter,  indeed, 
is  analogous  to  a  topographic  projection  on  polar  co-ordinates,  but  either  of  these  modes 
would  obviously  be  far  more  compUcated,  and  less  graphic,  than  this  most  ingenious 
contrivance,  which  is,  besides,  susceptible  of  various  other  applications  and  extensions. 

Since  this  article  was  written,  very  extensive  observations  have  been  carried  on,  and 
their  results  published,  more  especially  those  of  the  Colonial  Observatories,  where  the 
relation  to,  and  connection  of  the  wind  with,  other  meteorological  phenomena,  give 
them  a  peculiar  and  practical  value.  These  are  to  be  found  in  great  detail  in  the 
several  publications  devoted  to  them. 

At  the  Ordnance  Survey  Office,  near  Dublin,  improvements  have  been  effected  in 
the  self-acting  portion  of  Whewell's  anemometer,  by  which  the  time  also  is  now 
recorded  in  conjunction  vrith  the  direction  and  velocity. 

A  valuable  instrument  has  also  been  introduced  by  the  Rev.  Dr.  Robinson,  of 
Armagh,  which  combines  great  strength  and  simplicity  with  other  advantages.  It  has 
been  brought  into  use  in  various  observatories  and  public  establishments :  among  others, 
one  is  now  in  process  of  erection  on  the  west  pier  of  the  Royal  Harbour  of  Kingstown. 

Dr.  Robinson  attaches  peculiar  importance  to  the  direct  observation  of  velocity — 
rather  than  inferring  it  from  records  of  pressure,  and  sums  up  his  objections  to  the 
existing  instruments  as  follows : 

**  First,  wind  fluctuates,  both  in  velocity  and  direction,  to  an  extent  of  which  I  had 
no  conception  till  I  entered  on  these  researches.  Instead  of  being  a  uniform  flow  of 
air,  it  may  be  likened  to  an  assemblage  of  filaments  moving  with  very  unequal  speed, 
and  contorted  in  every  direction ;  being,  in  fact,  analogous  to  a  river  in  flood,  but 
with  its  eddies  and  counter-currents  considerably  exaggerated. 

2  /f  V        ti  P 

"Now,  assuming  the  common  equation  V^  =s  mP,  we  find  -^rr—  =  — ,  or  the 

relative  variations  of  pressure  are  twice  as  great  as  those  of  velocity ;  a  record  of  the 
latter  will,  therefore,  be  far  less  irregular. 

"  But  the  evil  goes  further ;  for  in  the  fluctuations  both  of  pressure  and  direction 
the  inertia  of  the  moving  parts  of  the  anemometer  carries  them  far  beyond  the  point 
of  balance,  and  makes  the  measure  of  pressure  inaccurate,  partly  by  exaggerating  the 
amount  of  its  changes,  partly  by  the  surface  which  receives  the  wind's  impulse  being 
at  times  wrongly  placed  with  respect  to  its  direction.  The  magnitude  of  this  cause  of 
error  may  be  appreciated  from  these  two  facts,  that  I  have  seen  Lind's  (the  only  pres- 
sure-gauge which  I  possess)  range  in  a  few  seconds  from  0  to  2*6  inches ;  and  that  in 
some  winds  a  free  vane  will  oscillate  through  arcs  of  120*'." 

These  reasons  he  deems  sufficient  for  absolutely  rejecting  the  pressure-gauge,  and 
adopting  instead  of  it  one  which  gives  directly  the  velocity,  or  rather  its  equivalent, 
the  space  traversed  in  a  given  time.  After  describing  various  attempts  which  have 
been  made  in  this  direction  with  more  or  less  success,  he  gives  the  preference  to  an 
instrument  suggested  to  him  many  years  ago  by  the  late  Mr.  Edgeworth ; — it  is  a 
horizontal  wind-mill  whose  vanes  are  hollow  hemispheres,  their  diameters  coinciding 
with  the  arms  that  support  them;  the  action  on  their  concave  surfaces  exceeding 
that  on  the  convex  so  much,  that  the  machine  is  capable  of  being  used  as  a  motive 
power  with  considerable  advantage.  Its  simplicity  of  form  is  such,  that  without  very 
great  exactness  of  workmanship,  similarity  of  action  can  be  attained ;  and  it  combines 
great  lightness  with  strength  sufficient  to  resist  very  severe  gales. 

This  instrument  the  Doctor  has  adopted  and  improved :  in  order  to  ascertain  the 
relation  between  the  velocity  of  the  vanes  with  that  of  the  wind,  he  instituted  nnme- 
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rous  experiments,  which,  with  the  mathematical  dcmonstrationi  connected  with  theni» 
are  ablv  detailed  in  the  22nd  vol.  of  the  '  Transactions  of  the  Royal  Irish  Academy/— 
On  the  whole,  he  concludes  that  wc  are  warranted  in  laying  down  as  a  law,  that  in  a 
horizontal  wind-mill  of  this  description  the  centres  of  the  hemixpherei  mwe  with  ome^ 
third  qf  the  wiiuCa  velocity  ^  except  to  far  a$  they  are  retarded  by  friction. 

This  principle  once  established,  its  application  is  easy.  Fig.  1 ,  Plate  IV.,  shews  the 
external  appearance  of  the  anemometer  at  Armagh,  as  it  stands  on  the  flat  roof  of  the 
dwelling-house. 

Its  frame  consists  of  four  uprights,  3  inches  by  2  inches,  and  15  feet  4  inches  lon^  ; 
6  feet  5  inches  asunder  below,  2  feet  4  inches  above :  they  support  the  strong  frame 
B,  in  which  a  diagonal  carries  the  bearings  of  the  axles  c  and  d  ;  the  part  u  is 
sheathed  and  roofed  with  plank  (the  roof  covered  with  painted  canvas),  and  it  forms 
a  very  convenient  room  for  the  self-registering  apparatus.  The  copper  funnel  f  is 
attached  to  each  axle,  to  prevent  the  entrance  of  wet.  The  great  height  of  this 
frame  is  necessary  to  clear  the  dome  of  the  west  equatorial,  which  rises  s.  a.  of  it ; 
but  it  has  the  double  disadvantage  of  causing  additional  friction  by  the  weight  of  the 
long  axles,  and  making  the  whole  less  stable :  to  obviate  this  last  defect,  about  3  cwt. 
of  pig  ballast  is  disposed  round  the  floor  of  h,  notwithstanding  which,  the  machine 
was  blown  down  in  March  1845.  After  this  it  was  further  secured  by  three  iron 
shrouds  attached  to  the  walls  in  the  directions  s.  e.,  s.  w.,  and  n.  w.  ;  and  it  has  since 
withstood  still  heavier  galea.  The  axle  c  bears  the  mill  6  for  space ;  the  axle  o,  the 
vane  v,  for  durection. 

The  dimensions  are,  12  inches  for  the  diameter  of  the  hemispheres,  and  23  inches 
for  the  distance  of  their  centres  from  that  of  the  axle.  The  hemispheres  are  made 
of  sheet  zinc,  strengthened  by  a  wire  rim ;  each  weighs  1*31  tb.,  but  might  have  been 
lighter  if  made  of  thin  copper.  The  arms  which  carry  them  are  iron,  1*5  inch  broad 
and  O'l  thick,  but  feathered  off  to  a  sharp  edge  at  each  side,  and  kept  from  bending 
downwards  by  stays  of  wire.  The  hemispheres  are  four;  this  number  having  by 
experiment  proved  better  than  either  Ave  or  three; — six  appeared  inferior  to  any 
lower  number,  not  excepting  two ;  probably  because  some  eddy  from  the  concaves 
reaches  the  convex  surfaces.  The  iron  tubes  t,  8  and  18*5  inches  long,  are  secured 
to  the  diagonal  of  the  top  frame,  and  carry  boxes  of  bronze  in  which  are  bronze  balls, 
on  and  between  which  the  axles  c  and  d  turn. 

The  direction  vane  v  is  3  feet  long  by  1^  foot  extreme  breadth ;  it  also  is  made  of 
sheet  zinc.  From  a  wish  to  give  it  as  little  momentum  as  possible,  it  was  at  first  a 
light  wooden  frame  covered  with  varnished  calico,  which  the  wind  soon  destroyed. 
This  axle  turns  also  on  balls. 

It  remains  to  describe  the  self-registering  apparatus : 

First,  as  to  the  space ;  the  dimensions  given  above  for  the  wind-mill  are  such  that 
in  440  revolutions  the  hemispheres  travel  1  mile,  and  the  wind  3  miles.  If  degreea 
on  the  paper  be  miles  of  wind,  the  number  of  the  former  must  be  440  x  120  for  one 
of  the  paper-holder.  The  train,  which  effects  this  very  simply,  is  shewn  in  Plate  IV. 
fig.  5,  where  a  is  an  arbor  held  loosely  in  the  lower  extremity  of  the  axle,  and 
carried  round  with  it  by  the  screw  c  ;  an  endless  screw  on  this  drives  the  wheel  b,  of 
88  teeth ;  a  second  endless  screw,  s,  drives  c,  of  100 ;  its  pinion  d,  of  16,  drives  e,  of 
96 :  on  this  the  brass  plate  p,  14  inches  in  diameter,  is  fastened  by  a  steady-pin  and 
the  nut  H,  which  also  assists  in  holding  down  the  paper.  The  speed  of  the  train  ia 
therefore  =  88  x  100  x  6  =»  440  x  120. 

The  arrangement  for  direction  is  shewn  in  Plate  IV.  fig.  6.  The  arbor  f  (which  is 
also  loose  in  the  hollow  of  the  vane-axle)  l)ears  the  wheel  o,  of  96,  which  drives  k,  of  96. 
On  this  the  paper-holder  p'  is  secured  by  h';  its  angular  movement  is  therefore  equal 
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to  thtt  of  the  vane,  while  the  paper  can  be  more  easily  removed  than  if  it  were  imme- 
diately carried  by  the  yane-axle. 

That  axle  is  connected  with  the  arbor  f,  not  by  any  rigid  attachment,  bat  by  the 
spiral  spring  l.  This  is  necessary,  not  merely  to  prevent  the  destruction  of  the 
machinery  in  violent  oscillations  of  the  vanes,  but  still  more  to  lessen  their  extent  on 
the  register  paper.  It  must  however  be  remembered,  that  they  cannot  be  avoided 
entirely,  nor  is  it  desirable  that  they  should  be  too  much  diminished ;  for  this  is  a  dis- 
tinctive character  of  some  vrinds,  independent  of  their  velocity,  and  therefore  implies 
some  peculiarity  in  the  origin  or  progress  of  the  current.  In  particular,  when  exces- 
sive, it  is  connected  with  a  roaring  sound  that  gives  an  exaggerated  impression  of 
their  force.  This  was  strikingly  exemplified  in  the  destructive  tempest  of  February 
1850,  whose  highest  velocity  did  not  exceed  forty  miles  per  hour.  On  another  occa- 
sion, when  the  velocity  was  of  nearly  the  same  amount,  the  sudden  diminution  of  roar 
led  to  a  supposition  that  the  gale  was  abating ;  but  on  going  to  the  instrument  it  was 
found  that  the  velocity  had  increased  to  52,  while  the  range  of  direction  was  only  half 
its  previous  extent. 

A  still  further  check  to  the  direction-fluctu- 
ations was  applied  by  making  the  wheel  o  drive 
a  regulator  attached  to  the  arbor  of  the  pinion 
I,  but  not  shewn  in  the  drawing.  This  consists 
of  four  vanes,  as  shewn  in  the  margin,  made  of 
light  deal  frames  covered  with  paper.    Each  is         i  — 

37  inches  high  and  15  inches  broad.  As  the 
whole  is  very  light  and  turns  on  an  agate,  it 
yields  to  the  slightest  impulse  of  the  vane,  {f 
time  b€  ghen,  but  presents  a  very  great  resist- 
ance to  rapid  motion.     Its  speed  is  f(  times 

that  of  the  vane,  and  this,  combined  with  the  action  of  the  spring,  will  often  reduce 
the  oscillations  to  one-third  of  their  absolute  magnitude.  As  at  first  applied,  this 
regulator  was  much  smaller  and  immersed  in  water ;  but  that  pUn  was  abandoned  in 
consequence  of  its  action  being  interrupted  during  frost. 

Lastly,  Plate  IV.,  fig.  3,  shews  the  method  of  connecting  these  two  registers  with 
that  of  time,  n  is  a  cast-iron  plate  which  bears  the  whole  machinery,  40. inches  by 
14  inches,  p  and  p'  are  the  paper-holders ;  each  has  three  spring-clips  at  its  circum- 
ference, to  hold  the  paper,  which  is  further  secured  by  the  screw  h,  passing  through 
a  hole  punched  in  its  centre ;  this  screw  serves  also  to  centre  it,  being  of  the  same 
size  as  one  of  its  circles.  One  of  these  clips  bears  a  fiducial  line,  with  which  the  zero 
of  graduation  is  made  to  coincide  when  a  new  paper  is  applied,  if  is  a  common  clock 
movement,  the  weight  and  pendulum  of  which  pass  through  openings  in  n  :  its 
barrel  carries  a  second  wheel,  which  moves,  by  a  rack,  the  bar/?//  through  six  inches 
in  twelve  hours.  This  bar  slides  in  a  dovetail  on  the  front  plate,  and  carries  adjust- 
able tubes  at  its  extremities,  in  which  pencil-holders  are  placed,  and  made  to  act  by 
weights  placed  in  their  cups.  Since,  however,  in  the  direction-register,  the  pencil,  as 
at  first  arranged,  and  shewn  in  the  figures,  travels  from  the  circumference,  it  occasion- 
ally has  pulled  the  paper  from  the  clips  and  torn  it.  An  additional  piece,  therefore, 
has  lately  been  added,  one  end  running  in  a  guide  at  o,  the  other  provided  with  a  stud 
which  fits  in  p';  this  complicates  it  a  little,  but  remedies  the  inconvenience,  and  makes 
the  time-reading  the  same  in  both  registers. 

The  paper  used  is  printed  in  red,  from  a  plate  engraved  with  a  graduation  of 
degrees  and  half-degrees.  Within  this  are  a  series  of  concentric  circles,  which  repre- 
sent portions  of  time. 
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Those  which  correspond  to  hourt  are  stronger  than  the  rest,  and  half  an  inch  apart; 
the  intermediates  shew  decimals  of  the  hour.  The  mode  of  using  it  is  this :  the 
pencil  p'  being  removed,  the  date  ii  ¥rritten  on  p  near  its  pencil ;  the  clock  is  then 
wound  up,  and  p  draws  a  line  from  the  circumference  to  the  centre.  The  paper  on 
p'  is  then  remoyed  or  shifted,  and  if  another  be  placed,  it  b  similarly  dated,  with  the 
addition  of  the  degree,  which  is  set  at  the  fiducial  line ;  and  the  pencil  j/  is  replaced. 
Then,  during  the  ensuing  twelve  hours,  the  action  of  the  dock  canies  the  pendla 
from  the  centre  to  the  drcumferenoe.  If  there  were  no  wind,  they  would  merely 
draw  radial  lines ;  but  in  general  p  traces  a  spiral,  andy  shades  an  irregular  sector. 
The  dock  should  be  adjusted  so  that  the  twelve  hour-circles  should  be  exactly 
traversed.  In  general,  a  space-paper  may  contain  four  or  six  spirals,  dating  eadi 
winding  line ;  and  a  direction  one,  two  or  three  sectors,  shifting  the  zero  point  for 
each.  This  zero,  in  my  practice,  represents  a  wind  from  the  south,  and  the  gradu- 
ation goes  round  from  west  to  north.  The  papers  are  finally  fixed  with  a  weak  solu- 
tion of  mastic  in  spirit,  and  preserved  for  reference. 

In  reducing  these  diagrams  to  a  form  available  for  computation,  no  system 
appeared  preferable  to  the  method  pointed  out  by  Dr.  Whewell  in  his  Memoir.  In 
the  first  instance,  the  centres  of  the  papers  are  restored;  in  the  space-papers,  drawing 
radii  through  the  intersections  of  the  spbals  with  the  hour-drcles,  the  graduation 
gives  the  hourly  spaces,  which,  if  necessary,  are  corrected  for  friction :  these  are 
tabulated.  In  a  second  column  is  entered  the  direction  at  each  hour.  This  is  found 
by  bisecting  the  arc  of  the  hour-clrde,  which  is  shaded  by  the  penciL  The  mean 
direction  during  each  hour  will,  in  general,  not  differ  from  the  mean  of  those  at  its 
beginning  and  end ;  but  if  the  eye  perceives  that  this  is  not  the  case,  those  for  the 
dedmals  of  the  hour  may  be  taken.  From  this  are  computed  two  rectangular  co- 
ordinates, which  are  given  in  the  third  and  fourth  columns ;  w  the  motion  of  the 
wind  from  the  west,  t  that  from  the  south.  These  are  obtained  by  multiplying  the 
hourly  spaces  into  the  sine  and  cosine  of  the  mean  direction. 

As  an  example,  the  reductions  are  annexed  of  the  twelve  hours  during  which  the 
centre  of  the  cyclone  of  March  1850  passed  the  Observatory,  as  one  which  will 
illustrate  the  process  In  an  extreme  case. 


Date. 

Space. 

Direction. 

w. 

s. 

March  29,  10  p.m. 
11 
12 

1  A.1I.     . 

2 
3 
4 
5 

6 
7 
8 
9 
10 

m. 
33-5 
32-0 
311 
29-4 
30-3 
31-5 
30-5 
311 
3M 
32-9 
36-6 
37-5 

303-8 

313-8 

320-5 

307-3 

314 

294-7 

772 

78-8 

66-7 

69-1 

88-2 

88-2 

99-9 

m. 
-26-1 
-26-8 
-22-4 
-22-3 
-250 
-19-9 
+  29-9 
+  29-7 
+  28-8 
+  24-5 
+  33-4 
+  37-5 

m. 
+  210 
+  23-4 
+  21-5 
+  19-1 
+  171 
-24-4 
+   6-3 
+   9-3 
+  11-7 
-220 
+    10 
-  0-3 

Sum     . 

• 

385-5 

1 

+  46-3 

+  83-7 

The  means  for  the  two  Irregular  hours  are  taken  from  the  reading  of  each 

46-3 
tenth.    We  have  tan  D  =  j^r;;»  which,  as  both  are  positive,  must  be  in  first  quadrant ; 

therefore, 
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D  -  28--95,  «d  a  -  ^~j,  -  95-65. 

It  tppeart,  therefore,  that  daring  these  tweWe  hourB  the  real  movement  of  the  air 
was  odIv  95*6  miles,  from  a  point  29°  west  of  south. 

The  paper  from  which  the  ahove  account  of  Dr.  Robinson's  instrument  has  been 
abstracted  is  probably  the  best  epitome  of  the  present  state  of  Anemometry  which 
can  be  referred  to  by  persons  desirous  of  pursuing  this  interesting  subject. 

T.  A.  L. 

(See  article  '  Weather/  in  the  last  volume.) 


ANTI-CORROSION,  as  applied  to  Iron  Traversing  Platforms,  Gun  Carriages, 

and  outsides  of  Guns. 

44  oz.  anti-corrosion. 

To  be  well  mixed,  and  laid  on  immediately, 
as  it  becomes  useless  from  its  hardening 
into  a  cake. 


4  oz.  Grant's  black. 

2  oz.  red-lead. 

i  gal.  linseed  oil. 

•^  pt.  spirits  of  turpentine. 


Jnti-eorroiion,' 

—Quantitietfor 

Ordtumcet  ^'c,  two  coati. 

Guns. 

Carronades. 

Mortars. 

pr.         ft.       Hm,  OS. 

pr.       lb.   OS. 

lb*.  01. 

32  ..   9i  ..   3     1 

32  ..    1     0 

13-inch  Sea  ..2    8 

24  ..   9i  ..    2     7 

24  ..   0    9i 

10  „       ,,..11 

Bed. 

18  ..9     ..1  10 

18  ..   0    8 

13  „    Land  ..   0  12 

2     1 

10  „      „    ..  0    n 
8  „       ....   0    6 

1     6 
1     1 

Iron  Carriaires  averaire  4 

1  ifcs.,  and 

Traversing  Platforms  14^  tbs. 

The  bores  are  lacquered  with  the  following : 

36  oz.  Cumberland  black-lead.  "1 

1  gal.  linseed  oil.  I  To  be  well  ground  into  the  oil,  and  then 

10  oz.  red-lead.  |      boiled  slowly  till  thoroughly  incorporated. 

1  oz.  lamp-black.  J 

R.  J.  N. 


ARTILLERY.* — This  subject  was  only  undertaken  after  a  distinguished  Officer 
of  Artillery  had  declined  to  contribute  the  article ;  and  it  is  given  for  the  use  of  the 
Army  in  general,  and  in  explanation  of  the  several  Tables  which  have  been  supplied 
through  the  kindness  of  the  Officers  of  the  Artillery  Departments. 

'  Artillery,' — in  the  British  Service,  comprehends  every  branch  of  that  part  of  the 
Army,  and  includes  MtLteriel,  as  well  as  Pertcnnelt  besides  the  constructive  and 
scientific  departments. 

Marine  ArtiUery,  {Armament  of  Ships  of  War^)  and  the  Theory  of  ArtHUry  or 
Cmnneryt  Aud  '  Efu^nment,'  are  explained  as  they  occur  alphabetically  in  separate 
articles. 


*  By  Miyor-Cknenl  Lovds,  C.B.,  R.  E. 
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SECTION   I. 
The  constituent  tubjecti  of  *  Artillery'  maj  be  conciiely  stated  u  foUowt: 


Personnel . 


at 

H 

is 


Materiel . 


"  Horse  Artillery. 
Rocket  ditto. 
Foot     ditto. 
Invalid  Gunners. 
Master  Gunners. 


Ordnance 


Carriages 


Ammunition 


{Guns. 
Howitzers. 
Mortars. 
Carronades. 

r  Field  guns. 

Brass <  Do.    howitzers. 

L  Mortars. 


Rocket 


{ 


Field. 
Heavy. 

Field. 
Siege. 


"  TraveUing j  ^| 

■  '^^^^ { r«r 


[^  Waggons,  &c. 


"  Powder. 

Shot. 

Shells. 

Case  or  canister. 

Grajie. 
^  Spherical  case. 


^  Stores  in  general. 


Instruction 


Academical 


Practical 


Fabrication  and  "1 
Construction   .  j 


{Mathematics. 
Languages. 

{Manufacture  of  powder. 
Do.  of  other  laboratory  stores. 
Foundry  and  Proof  departments. 
Carriage  department. 


Repository  course. 
Field  battery  exercise. 

Infantry  drill,  and  other  exer- 
cises of  arms. 


These  several  branches  are  under  the  control  of  the  Master-General  and  Board  of 
Ordnance;  more  especially  as  regards  the  Finance  and  Materiel. — The  Personnel 
is  under  the  immediate  orders  of  the  Master-General. 
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SECTION    II. 

The  administration  of  the  Artillery  (subject  to  the  Master-General  and  Board  of 
Ordnance)  is  distributed  among  the  following  departments ;  the  head-quarters  being 
at  Woolwich. 

1.  The  Personnel,  under  a  Deputy-Acyutant-General. 

2.  The  Equipment,  under  a  Director-General  of  Artillery. 

3.  The  Stores,  before  and  after  conversion,  are  under  the  control  of  a  Prin- 
cipal Storekeeper. 

4.  The  construction  and  fabrication  of  Stores  for  the  Artillery  are  executed 

by  the 

Laboratory  Department. 

Carriage  Department. 

Department  of  Inspector  of  Artillery. 

5.  The  Theoretical  branch  for  Cadets  is  under  a  Lieut.-Govemor  in  charge  of 
the  Royal  Military  Academy. 

6.  And  the  Practical  Course  of  Instruction  is  given  under  the  direction  of  the 
above-named  Departments,  besides  the  most  necessary  practical  duties  taught  in 
the  Repository. 

Referring  to  the  preceding  heads : 

1.  The  Personnel  of  the  Effective  force  forms  one  regiment  of  Royal  Artillery 
divided  into  battalions  and  troops,  according  to  the  exigency  of  the  Service :  the 
minimum  Peace  Establishment  (1852)  being  seven  troops  of  Horse  Artillery  and 
twelve  battalions  of  eight  companies  of  Foot  Artillery;  and  the  maximum  force, 
as  a  War  Establishment,  has  been  equal  to  fourteen  troops  of  Horse  Artillery,  ten 
battalions  of  ten  companies  of  Foot  Artillery,  thirteen  troops  of  Artillery  Drivers, 
and  two  foreign  battalions. 

The  Non-Effective  force,  consisting  of  Invalids  and  Master-Gunners,  is  usually  in 
charge  of  towers  and  batteries;  the  latter  being  Store  Accountants,  the  situation 
affords  a  handsome  retirement  to  the  deserving  non-commissioned  officers  of  the 
Royal  Artillery. 

The  Duiribuiion  of  the  Personnel  into  Horse  Artillery,  destined  to  move  with 
Cavalry ;  Foot  Artillery,  attached  to  field  batteries,  generally  acting  with  Infantry  ; 
and  the  Artillery  for  garrison  and  Colonial  duties,  is  arbitrary ;  and  the  whole  is  still 
one  regiment,  the  men  and  Officers  being  applicable,  in  the  course  of  service,  to  all 
these  duties  at  the  pleasure  of  the  Master-General,  as  circumstances  may  direct. 

2.  The  Equipment  of  Artillery  for  the  field,  for  coast  defences,  sieges,  and  the 
armament  and  defence  of  places,  is  a  combination  of  the  elements  of  men,  materiel, 
and  horses,  necessary  for  those  services ;  and  is  organized  by  the  Department  of  the 
Director-General  of  Artillery.  Under  his  control,  batteries  are  equipped  for  the  field, 
either  for 

Horse  Artillery. 
Rocket  Artillery. 
Field  Foot  Artillery. 
Mountain  Artillery. 
Artillery  of  Reserve  or  Position. 
And  the  Equipments  of  Heavy  Artillery  are  for 

Siege  Artillery. 
ArtUlery  for  Coast  Defences. 
Artillery  for  the  Armament  of  Places. 
VOL.  1.  D 
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3.  Artillery  Stores,  and  mtteritls  for  conversion,  are  generally  obtained  by  con- 
tract, and  placed  in  charge  of  the  Storekecper-Gcnerars  Department  for  distribution 
or  conversion,  as  explained  in  the  following  paragraph,  or  in  the  Equipments  named 
above. 

4.  The  construction  and  fabrication  of  Artillery  from  the  materiak  into  the  com- 
ponent parts  of  ammunition,  ordnance,  and  carriages,  are  executed  in  the  Royal 
Arsenal,  Woolwich ;  and  the  proving  of  those  articles,  when  furnished  by  private 
individuals  or  companies,  forms  an  important  branch  of  the  Artillery  Service. 

5  and  6.  The  Elements  of  Instruction  referred  to  in  the  preceding  Synopsis  are 
fully  adequate,  theoretically  and  practically,  to  render  the  men  and  Officers  excellent 
Artillerists. 

In  concluding  the  description  of  the  administration  and  organization  of  the  Royal 
Artillery,  it  should  be  explained  that  this  arm  of  Her  Majesty's  forces,  after  leaving 
the  establishment  at  Woolwich,  is  under  the  command  of  the  General  Commander- 
in-Chief  of  Her  Majesty's  Land  Forces,  and  obeys  all  Commanders  of  forts,  districts, 
garrisons,  and  colonies,  with  all  troops  of  Her  Migesty's  Army,  subject  to  certain 
responsibilities  of  economy,  detail  and  expenditure  of  money  and  stores,  to  the 
Master-General  and  Board  of  Ordnance. 

SECTION    III. 


See  '  Composition  of  Batteries,'  Table  I. ; 


The  application  and  proportion  of  Artillery  to 
Field  and  Positions  .    . 

Sieges 

Armament  of  Places,  and  f     and  *  Equipment.' 
Coast  Defences  ...    .J 
As  there  is  no  regulated  or  fixed  principle  in  the  application  of  Artillery  to  the 
several  services  before  mentioned,  and  as  the  question  interests  every  branch  of  the 
British  Army,  the  following  data  are  given  as  the  probable  basis  for  the  armament  of 
batteries. 

SECTION    IV. 

Artillery,  applicable  to  the  fields  consists  of 

Horse  Artillery  Batteries. 
Field  Foot     „        „ 
Mountain     „        „ 
Rocket         „        „ 
and  Artillery  of  Reserve  or  Position. 

1.  The  ])atteries  of  Horse  Artillery  are  usually  composed  of  6-pounder  brass  guns 
and  12-pounder  howitzers  in  batteries  of  six  pieces,  as  best  adapted  to  move  with 
Cavalry.     See  Tables  F.  I. 

2.  The  armament  of  the  Field  Foot  Artillery  attached  to  the  Infantry  Corps,  when 
the  roads  are  tolerably  practicable,  are  now  formed  of  9-pounder  brass  guns  and 
24 -pounder  brass  howitzers.  (See  Tables  F.  I.)  But  as  the  difficulties  of  moving 
artillery  increase,  so  must  the  calibre  of  the  ordnance  be  reduced.  The  field 
batteries  in  the  early  part  of  the  Peninsular  War  consisted  of  3  and  G-pounder  brass 
guns,  and  of  5^"  and  4f  howitzers:  at  the  conclusion,  9-pounder  guns  were 
used. 

3.  The  Mountain  Artillery  is  usually  limited  to  3-pounder  brass  guns,  and  4}" 
howitzers,  conveyed  on  the  backs  of  mules :  the  difficulty  of  transport  renders  it  con- 
venient to  compose  these  batteries  of  three  guns  and  one  howitzer,  as  the  ordnance 
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carriage  and  ammunition  have  to  be  fixed  on  pack-8addles.  See  Tables  F.  and  I. ; 
«  Carriage/  PI.  XXIX. ;  and  *  Equipment.' 

If  the  animals  for  the  conveyance  of  Mountain  Artillery  are  not  well  accustomed  to 
carry  weights  on  their  backs,  and  used  to  mountain  roads,  the  application  of  this 
branch  of  Field  Artillery  is  very  difficult. 

Rocket  Artillery  for  the  Field  seems  more  applicable  to  countries  without  roads 
than  Mountain  Artillery ;  and  also  where  they  are  much  intersected  by  rivers,  and 
in  marshy  or  boggy  districts;  as  well  as  for  Advance  Guards.  Hitherto,  their 
practical  effect  has  not  been  satisfactory.     See  Table  J. 

Artillery  of  Position  or  Reserve  may  be  composed  of  9  and  12-pounder  brass 
guns,  24  and  32-pounder  brass  howitzers ;  or  the  18-pounder  iron  gun,  with  an  8-inch 
iron  howitzer :  if  of  brass,  the  batteries  consist  of  six  pieces ;  if  of  iron,  of  four  only. 
This  description  of  heavy  Field  Artillery,  in  offensive  operations,  becomes  *  Artillery  of 
Reserve,'  to  be  brought  forv^'^ard  in  critical  periods  of  attack,  or  to  insure  success 
when  the  adverse  forces  begin  to  waver ;  and  it  is  peculiarly  adapted  to  the  attack  of 
posts  and  villages.  In  defensive  operations  it  may  be  termed  '  Artillery  of  Position,' 
for  the  occupation  of  the  prominent  features  in  the  field  of  battle,  and  commanding 
ground,  securing  the  position  by  its  superior  fire.     See  Tables  E.  F.  I. 

The  proportion  of  Field  Artillery  to  an  army  is  generally  regulated  by  the  descrip- 
tion of  the  country  in  which  the  army  is  to  act,  and  the  means  of  transport;  but  these 
should  rather  decide  the  nature  of  the  ordnance  to  be  employed  than  the  quantity, 
considering  the  vast  resources  of  Great  Britain.  With  the  Anglo-Portuguese  army  in 
the  Peninsula,  the  proportion  of  Artillery  was  as  one  to  every  thousand ;  and  with  the 
army  of  occupation  in  France,  it  was  as  three  to  every  thousand  men.  Napoleon 
preferred  two  to  every  thousand,  with  a  large  proportion  of  ammunition ;  and  this 
rule  seems  to  be  admitted  in  modern  armies. 

But  the  proportion  of  two  pieces  of  ordnance  for  every  thousand  Infantry  may 
be  found  better  suited  to  our  Service,  considering  how  much  the  perfection  of  the 
Infantry  force  diminishes  the  quantity  of  Artillery  necessary  for  an  army. 

Therefore,  taking  an  army  destined  for  the  field  as  60,000 — of  which  50,000  is 
Infantry — 7500  Cavalry,  and  about  2500  Artillerj-,  the  maximum  number  of  pieces 
of  artillerj'  will  be  100  in  the  proportion  of 

5  batteries  of  Horse  Artillery,  or  30  pieces  for  5  brigades  of  Cavalry. 
9  batteries  of  Field  Artillery,  or  54  pieces  for  8  divisions  of  Infantrj'. 
3  batteries  of  Reserve  or  Position,  16  pieces  for  the  whole  force.* 

Whether  four,  six,  or  eight  pieces  shall  be  the  strength  of  the  batteries,  is  generally 
a  Professional  or  Artillery  question ;  but  its  consisting  of  six  does  not  appear  to  be 
imperatively  necessary. 

It  would  seem  desirable  to  establish  as  a  principle,  that  the  Field  Foot  Artillery 
attached  to  Infantry  should  not  possess  the  mobility  of  Horse  Artillery  ;  and  that  the 
latter  should  not  have  the  power  of  the  former,  by  being  armed  with  pieces  of  heavy 
calibre,  as  the  efficiency  of  Horse  Artillery  depends  upon  the  facility  of  moving  and 
supporting  Cavalry. 


*  If  there  is  an  ezceaa  in  the  proportion  of  Artillery  to  the  rest  of  the  army  or  corps,  it  should 
form  part  of  the  Reserve  Artillery,  so  as  not  to  impede  the  movement  of  the  troops,  aud  be  available 
for  the  points  most  required.  • 
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SECTION   T. 
HBAYT   ARTILLERY. 

1.  Appticatitm  qf  yfrtUlery  to  Sieffet, — In  the  consideration  of  this  subject  also, 
the  same  two  important  points  have  to  be  decided — the  nature  of  the  ordnance  to  be 
employed,  and  the  quantity.  Adverting  to  the  several  sieges  during  the  last  wars, 
and  the  suggestions  offered  on  the  experience  obtained  from  those  events,  the  fol- 
lowing inference  is  drawn  as  to  the  nature  of  Artillery  necessary  for  a  siege  operation. 

NATURE   OP   ORDNANCE. 

That  the  24-pounder  iron  9  feet  6  inch  gun  should  be  generally,  if  not  invariably, 
used  for  direct  fire  and  breaching. 

That  the  8-inch  iron  howitzer,  with  the  24-pounder  iron  gun,  is  most  suitable  for 
enfilade  fire,  as  well  as  for  the  demolition  of  parapets  and  exposed  scarps  when  placed 
in  the  first  paralleL 

And  that  the  10-inch  and  8-inch  brass  mortar  be  adopted  for  vertical  fire,  whether 
used  for  bombardment  and  the  destruction  of  the  magazines  and  platforms,  or  ulti- 
mately as  pierriers,  this  latter  piece  not  being  known  in  our  Service. 

These,  with  a  proportion  of  small  mortars,  will  be  found,  as  regards  the  nature  of 
the  Artillery  necessary,  more  effectually  to  produce  early  and  successful  results. 
Although  the  12  and  18-pounder  iron  guns  are  still  among  the  enumerated  de- 
scriptions of  ordnance  for  the  attack  of  places  (see  Table  £.),  experience  does  not 
justify  their  use,  except  in  cases  where  none  other  can  be  obtained ;  and  as  Sir  John 
Jones,  in  his  '  Journals  of  Sieges,'  observes,  **  It  is  neither  vertical,  ricochet,  nor 
direct  fire  alone,  but  a  judicious  combination  of  the  three  which  will  prove  irre- 
sistible ; "  and  hence  the 

24-pounder  gun  for  direct  fire, 

8-inch  howitzer  for  ricochet,  and 
10-inch  mortar  for  vertical, 
are  proposed  for  a  battering  train  of  heavy  artillery  to  accomplish  these  objects. 

QUANTITY   OF   ORDNANCE. 

The  quantity  of  ordnance  necessary  is  equally  important  in  the  attack  of  places. 
There  is  a  considerable  difference  in  the  authorities  hitherto  given  of  the  number  of 
pieces  of  artillery  required,  and  the  experience  obtained  in  the  reduction  of  for- 
tresses rather  shews  that  the  quantity  used  was  guided  by  expediency  and  the  acci- 
dental resources  of  the  moment. 

The  following  proportion  has  been  adopted  (by  a  Committee  of  Artillery  Officers 
in  1819,  see  *  Equipment,')  as  a  siege  equipment  or  battering  train,  and  100  pieces  of 
heavy  ordnance  is  given  as  the  basis  for  all  future  siege  operations. 

24-pounder  guns  ...    40  pieces. 

IZ        „  „       .      .      .      Zi)      „ 

Howitzers 15     fi 

Mortars 25     „ 


Iron 


►  100. 


Brass  .  P*  "^'^^ ^0    „       "I 

1.4f        , 20     „       J 


40. 


But  independent  of  the  objection  to  the  use  of  12-pounder  guns,  which  did  not  meet 
the  sanction  of  the  Duke  of  Wellington,  proposed  for  enfilade  fire,  and  the  small 
number  of  howitzers,  the  quantity  recommended  does  not  seem  a  convenient  number 
to  divide  for  inferior  attacks ;  and  it  is  questionable  if  the  number  is  adequate  as  a 
maximum  proportion. 
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It  is  suggested  therefore  to  establish  a  minimum  quantity  for  the  smallest  siege 
operation. 

Lieut.-General  Sir  J.  Burgoyne,  in  the  article  *  Attack/  considers  25  pieces  of  heavy 

ordnance  as  the  minimum  battering  train  to  belong  to  an  army  for  the  reduction  of  forts. 

It  is  conceived  that  30  pieces  of  heavy  ordnance,  with  a  proportion  of  brass  mortars, 

as  a  small  battering  train  for  an  Artillery  siege  equipment,  should  be  considered  as 

the  mhiimum  quantity,  in  the  proportion  of 

'24 -pounder  guns     .     .     .     15,  or  f ' 
8-in.  howitzers 
.10     mortars 

+  + 


Iron 


I     ...     15,  or  i^ 
.    .    .    .     10,  or§>30. 
....      5,  or  ^J 


Brass 


8-in.  mortar 5,  or  ^  -i 

5.ori/ 


10. 


>» 


See '  Construction'  of 
Artillery,  Sect.  vi. 


This  minimum  siege  equipment  it  will  be  found  more  convenient  to  double,  triple, 
or  quadruple,  than  to  divide  the  larger  proportion  of  100  pieces  of  heavy  ordnance 
for  the  attack  of  fortresses  of  second  and  third,  or  fourth  orders. 

Sir  J.  Jones  proposes,  in  his  work  on  '  Sieges,' 

r24.pounders 40 1 

Iron  . .  i  18-pounders  or  heavy  howitzers    20  >  106  pieces  of  heavy  artillery. 
LMortars 46  J 

The  '  Aide-Memoire  a  Tusage  des  Officiers  d'Artillerie,'  (edition  of  1844,)  gives  the 
following  as  a  siege  equipment : 

"24-pounder  guns 40' 

16        „        „       40 

8-in.  howitzers  (22".)      ...  40 

10-in.  mortars  (27".)      ...  15 

8-in.        „         (22".)      ...  15 

.Pierriers 12. 


Brass 


>  162  guns  of  heavy  artillery. 


And  in  the  same  work  the  following  examples  are  detailed  of  different  siege  equip- 
ments : 


As  proposed  by 


Vauban   . 

Bousmard 

Durtnbie 

Dupuget . 

Gassendi 

Austrian  Equipment 

Prussian 


»f 


Pieces  of 
Ordnance. 


160 
168 
207 
200 
160 
178 
142 


In  the  proportion  of,  per  1 00, 


Guns. 


70 
50 
62 
65 
62 
45 
60 


Howitzers.  Mortars.'  Pierriers. 


18 
12 
12 
15 
13 
15 


15 
22 
18 
18 
15 
35 
20 


15 
10 
8 
5 
8 
7 
5 


It  appears  Ukewise  in  Jones's  *  Sieges,'  that  the  undermentioned  pieces  of  artillery 
were  in  battery  at  the  attacks  of  the  following  places  by  the  British  Army,  upon 


Guns,  Iron. 

Howitz.,  Iron. 

Carron. 

Mortars,  Iron. 

Field  Ordnance. 

24.prs. 

18-prs. 

5i.in. 

8.in. 

8.in. 

10-in. 

13.in. 

Brass  pieces. 

Ciudad  Rodrigo 

Third  siege  of  1 

Badajos  .    ./ 

St.  Sebastian    . 

23 
16 
30 

4 

20 

6 

16 

7 

4 

15 

1 

2 
4 
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And  in  the  '  Aide-Memoire  d'Artillerie/  the  following  were  in  battery  in  the  French 
sieges  in  Spain : 


^f  umber  of 

In 

the  proportion  of, 

per 

100, 

Pieces  of 
Ordnance. 

Guns. 

Howitzers. 

Mortars. 

Pierriers. 

Mequinenza    .    in  1810 

18 

55 

45 

— 

Ciudad  Rodrigo   „   1810 

50 

58 

16 

22 

4 

Almeida     .    .    „   1810 

67 

62 

18 

13 

7 

Tortosa.    .    .    „   1810 

50 

40 

60 

— 

— 

Lerida   .    .    .    „   1810 

40 

6 

15 

15 

— 

Tarragona  .     .     ,,1811 

66 

— 

— 

— 

— 

Badajos.    .    .    „   1811 

54 

62 

23 

15 

— 

These  examples  are  to  be  taken  only  as  matters  of  fact,  of  what  has  been  effected 
under  the  then  existing  circumstances  and  the  resources  of  the  French  and  British 
Armies,  both  distant  from  their  several  dt^pots ;  but  it  is  the  discrepancy  of  the 
several  propositions  given  in  the  authorities  before  quoted  which  suggests  the 
proportion  herein  advocated,  of  having,  as  before  stated, 

24 -pounder  guns    fths. 
8-inch  howitzers  |ths. 
10-inch  mortars      ^th. 

And  which,  however,  corresponds  nearly  with  the  latest  siege  equipages  recommended 
by  the  French  Officers  in  1844,  more  particularly  in  the  introduction  of  the  large  pro- 
portion of  8-inch  howitzers ;  and  Sir  John  Jones,  in  his  *  Journals  of  Sieges,'  Note  29, 
observes,  "  the  recent  improvements  in  the  8-inch  and  10-inch  howitzers  will 
naturally,  in  future  sieges,  be  made  to  supplant  most  of  the  guns  hitherto  used  for 
enfilading."  * 

This  arrangement  combines  the  advantages  of  effect  and  simplicity,  as  likewise  of 
economy,  in  the  application  of  three  descriptions  only  of  heavy  ordnance  to  the  attack 
of  places,  and  affords,  by  adopting  a  minimum  quantity  (30)  for  siege  equipments, 
much  convenience  in  transport,  when  embarked  for  any  operations  of  an  Army  not 
specifically  arranged  beforehand,  but  presumed  on  the  proha1)le  wants  of  a  campaign. 
The  scheme  of  adopting  small  siege  equipments  instead  of  the  maxinnim  of  the 
several  propositions  of 

100  of  the  Committee  of  Roval  Artillorv, 

100  of  Sir  John  May,  Royal  Artillery. 

106  of  Sir  John  Jones,  Royal  Engineers, 

162  of  French  Artillery  Officers, 
or  200  of  several  authors, 

is  left  for  consideration;  but  the  disuse  of  12  and  18-pounder  guns  is  a  simple 
question  of  calculation,  the  effects  of  these,  as  to  time,  being  in  the  experiments  at 
Metz,  in  1834,  in  the  inverse  ratio  of  the  weight  of  shot ;  and  the  effect  calculated  for 
the  destruction  of  the  parapets  and  traverses  may  be  considered  in  the  inverse  ratio 
of  the  cubes  of  the  diameter  of  the  shot  or  shell  of  the 

8-inch  howitzer' 
24 -pounder  gun 
18 
and  12        „ 


Iron. 


*  Sec  '  Siege  Operatioim  in  India,'  vol.  iii. 
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And  whether  it  is  a  question  of  time,  effect,  or  economy  of  transport,  this  proposition 
for  Artillery  for  sieges,  consisting  of 

60  —  24-pounder  guns  . 
8-in.  howitzers 
10-in.  mortars 
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120  and 
40  —  Small  brass  mortars 
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obviously  embraces  either  part  or  the  whole  of  these  advantages. 

It  is  assumed  that  a  corresponding  Engineer  Equipment  will  accompany  it,  and  not 
with  the  expectation  of  reducing  a  place  with  artillery  alone. 

In  the  •  Application  of  Artillery  to  the  Field,'  there  is  a  proposition  for  reducing 
small  posts  by  means  of  Artillery  of  Reserve ;  and  this,  with  what  other  proportion  of 
Field  Artillery  may  be  attached  to  the  besieging  army,  will  serve  to  arm  the  works 
constructed  to  protect  the  flanks  of  the  parallels,  and  be  useful  against  sorties. 

2.  Coast  Defences. — The  arrangement  best  suited  for  the  armament  of  maritime 
places  and  batteries,  for  the  protection  of  harbours,  roadsteads,  rivers,  and  coasts,  is 
the  combination  of  the  8-inch  gun  of  65  cwt.,  56-pr.,  32-pr.  long  iron  gun,  13-inch 
iron  mortar,  and  68-pounder  iron  gun,  for  all  positions;  and  none  under  these 
calibres  should,  it  is  conceived,  be  mounted  in  coast  defences,  to  contend  with  the 
present  armament  of  ships  of  war. 

It  appears  that  the  relative  importance  of  Artillery  for  Coast  Defences  in  these 

suggestions  is — 

The    8-inch  gun. 

32-pounder  gun. 

13-inch  mortar. 

56-pounder  gun. 

The  application  is  more  fully  explained  in  the  article  '  Defence  of  Coasts.' 

3.  The  Application  of  Artillery  to  the  Defence  of  Places. — There  does  not  appear 
to  be  any  rule  in  our  Service  for  the  armaments  of  forts  and  fortresses.  In  the  French 
Service,  by  their  latest  regulations  on  this  head,  it  is  directed  that  the  fortified  places 
should  consist  of  three  classes,  according  to  their  relative  importance;  and  the 
Artillery  necessary  is  divided  into  two  portions,  the  one  being  appropriated  for  the 
immediate  security  of  the  place,  and  the  other  that  wrhich  is  necessary  to  sustain  a 
siege  :  the  former  is  always  mounted  in  battery,  and  the  latter  placed  in  store. 

The  quantity  necessary  for  the  immediate  security  of  the  place  is  calculated  at  10 
pieces  per  bastion,  which  provides  for  the  armament  of  the  salients  and  flank 
defences,  as  well  as  for  the  emplacement  of  the  heavy  mortars ;  but  that  requisite 
to  sustain  a  siege  must  depend  on  the  extent  of  the  works  generally,  and  is  deter- 
mined from  the  best  and  latest  authorities :  thus  fortresses  of  the 

S^ 

First  class,  consisting  of  10  sides  and  upwards  to  the  right  line,  require  110  pieces. 
Second  class,        „  6  to  10  sides,  of  180  toises  front,  „  70    „ 

Third  class,  „  4  to  5  sides,  of  150  toises  front,  „  30    „ 

in  addition  to  the  10  per  bastion. 

The  French  authors  adopt  the  following  mode  of  expressing  the  total  number  {x) 
of  Artillery  necessary  for  a  fortress,  on  having  the  number  of  bastions  (m)  and  the 
value  of  S,  as  given  above : 


56  ARTILLERY. 


m  X  10  +  S  »  jr.    S  representing  the  qutntity  for  the  front  of  tttack ;  thus,  tap- 
posing  the  octagon  the  work  to  be  armed,  the  quantity  required  will  be  8  x  10  -I- 
70  =  150  pieces. 
The  proportion  of  Artillerj'  is  usually  -^  of  heavy  guns, 

i^^  „  howitzers, 
-^  „  mortars, 
-^  „  field  pieces, 
The  nature  and  disposition  of  these  being  rcgtilatcd  l)y  the  previous  arrangement 
explained,  of  first  providing  for  the  immediate  security,  and  secondly,  the  Ajtilleiy 
necessary  to  sustain  a  siege. 

For  the  first  it  is  suggested  that  the  armament  might  advantageously  in  oar  Ser- 
vice consist  of 
8-inch  gun  of  C5  cwt.,  and  32-pounder  guns  for  the  salient  angles  of  the  bastion, 

mounted  on  traversing  platforms. 
24.pounder  guns  for  the  flank  defences,  on  ground  platforms. 
10-inch  howitzers  in  the  salient  angles  of  ravelins,  en  barbette. 
13 -inch  mortars  in  the  bastions,  or  curtains,  for  vertical  fire.'*' 

This  Artillery  for  Immediate  Defence  will  be  used  likewise  during  the  early  period 
of  attack,  the  number  necessary,  as  above  stated,  being  ten  pieces  per  bastion. 

That  necessary  to  sustain  a  siege,  in  addition  to  the  above,  should  consist,  it  it 
conceived,  principally  of  18-pounder  long  iron  gims,  on  travelling  carriages, 

6jf  howitzers  (Dundas)  ditto, 

8-iuch  mortars, 
These  being  in  store  previous  to  the  investment. 

As  an  example  to  explain  the  quantity  and  nature  of  Artillery  necessary  for  an 
octagon  under  both  emergencies,  in  the  proportion  of  -^,  -j^,  -^,  and  -^^  the 
following  is  given. 

Nature  of  Work.  Guns.  Howitzers.        Mortars.     Field  pieces.  Total. 


->      t " s      t " \ 


a.       c.      /.  b.        e.         d.        h.        t.  e, 

pr.     pr.     pr.  in.      in.         in.     in.      in. 

Octagon.  32     24     18        10     C^        13      8      5^       Brass. 


For  Immediate  Security  8     32    —  8    —        24    —     —  8  80 

To  sustain  a  Siege .     .—     8     27         —    7         —    1110  7  70 


8     40     27  8     7  24    11       10  15 

V ^ /  ^^^  V , ;        u^ 


150 


< 


75  15  45  15  ^ 

'a.  To  be  mounted  on  salient  angles  of  all  bastions  of  enceinte ;  those  of  the 
fronts  attacked  being  brought,  after  the  first  period,  to  the  curtains  of 
collateral  fronts. 

b.  To  be  mounted  in  salients  of  ravelins ;  those  of  the  fronts  attacked  being 

removed  to  angles  of  the  shoulder  of  the  collateral  bastions. 

c.  For  the  flank  defences ;   those  of  the  fronts  attacked  being  reinforced  at 

the  second  period  of  defence. 

d.  To  be  divided  off  to  the  several  bastions. 

e.  In  the  outworks  and  for  sorties. 

/.  For  the  second  period  of  defence,  and  annamcnt  of  the  faces  of  the  fronts 
of  attack. 

g.  Ditto. 

h.  For  the  outworks  at  the  second  petlod  of  defence. 
-i.   For  the  covert- way  at  ditto. 


*  Probably  the  collateral  bastioni  will  be  found  mo^t  convenient  for  the  heavy  Tertical  flre. 
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In  the  event  of  the  fortreM  having  an  interior  elevated  line  of  works,  or  cavaliers, 
commanding  the  surrounding  coontry,  the  68-poander  and  56-pounder  guns  are 
recommended,  particularljr  for  the  early  period  of  defence. 

In  maritime  places,  the  artillery  for  the  sea  faces  will  be  regulated  by  the  rules 
providing  for  the  armament  of  coast  defences. 

The  selection  of  artillery  for  the  defence  of  fortresses  is  not  based  upon  the  prin- 
ciple which  guided  that  proposed  for  the  attack ;  the  latter  having  in  consideration 
the  difficulty  of  transport,  which  in  the  former  is  of  minor  importance.  Hence  the 
13-inch  mortars,  10-inch  howitzers,  and  32-pounder  guns  are  proposed  especially  for 
the  early  period  of  defence ;  and  the  24-pounder  guns  for  the  flank  defence,  as  com- 
bining calibre  with  facility  of  working  the  pieces. 

For  the  second  period  of  defence,  the  I8-pounder  guns  and  6^  howitzers  are 
selected,  their  mobility  being  of  some  consequence  at  tha|  period ;  and  the  shot  or 
shell  of  those  pieces  being  quite  equal  to  penetrate  the  newly-formed  parapets  of  the 
besiegers. 

SECTION   VI. 
CONSTRUCTION   OF   ARTILLKRY. 

Some  remarks  are  now  offered  vrith  the  preceding  observations  on  Artillery,  and 
with  reference  to  the  Tables  and  drawings  explaining  the  dimensions,  weights,  and 
ranges  of  iron  and  brass  ordnance  for  Land  Service. 

The  Tables  A.  B.  C.  do  not  correspond  predseiy  with  what  has  been  suggested  as 
applicable  in  the  preceding  part  of  this  article  to  the  different  services  detailed  for  the 
field,  for  sieges,  defences  of  coasts  and  harbours,  and  for  the  armament  of  places,  as 
those  propositions  are  founded  upon  the  improvement  of  artillery,  which  implies  the 
abandonment  of  a  large  proportion  formerly  in  use. 

For  example.  At  an  early  period,  the  short  and  small  calibre  iron  guns  were  intro- 
duced for  the  convenience  of  the  Navy;  such  as  the  6,  9,  and  12-pounder  guns 
of  various  weights.  For  the  same  purpose  the  carronades  were  brought  into  the 
Service,  from  the  12  to  the  68-pounder ;  they  were  generally  adopted  for  Land  and 
Sea  uses ;  and  at  the  close  of  the  war,  a  species  of  ordnance,  combining  the  gun  and 
carronade,  was  introduced  by  Sir  William  Congreve  for  the  armament  of  ships. 
These  varieties  are  nearly  all  set  aside  in  the  British  Navy,  and  it  is  armed  generally 
with  one  calibre'*' — the  32-pounder,  of  different  lengths  and  weights,  adapted  to  the 
size  of  the  vessel ;  thereby  insuring  an  effective  gun,  as  well  as  establishing  uniformity, 
and  preventing  confusion  in  serving  the  ammunition.  The  larger  vessels,  from  the 
frigates  upwards,  have  a  proportion  (about  -f^th)  of  the  8-inch  gun,  for  firing  shells 
or  hollow  shot. 

As  one  department  (that  of  Artillery)  supplies  all  the  Ordnance,  whether  for  the 
Land  or  the  Sea  Services,  these  changes  throw  a  great  quantity  into  store ;  and  they 
are  used  as  circumstances  require. 

Adverting  to  the  construction  of  artillery  and  the  above-mentioned  variety,  it 
would  seem  desirable  to  establish  for  the  Land  Service  one  construction  peculiarly 
suited  by  its  calibre,t  so  that  the  piece  shall  be  most  perfect  of  its  kind,  in  respect  to 
its  range  and  weight ;  and  the  terms  '  light,'  *  medium,'  and  *  heavy'  should  be  obso- 
lete; this  distinction  being  unknown  to  other  Services,  except  those  in  which 
our  system  has  been  copied.    In  making  a  selection  amongst  pieces  of  different 


*  8ee  '  Equipment,  NaTftl.' 

t  Colonel  Dundas  olweiTes,  it  is  a  question  whether,  in  reapeet  to  General  Bloomfield't  eonstrae- 
tion,  any  other  form  it  better. 
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calibre,  the  decision  will  be  much  influenced  bj  the  weight  of  immniiitiOD  thcrebj 
entailed ;  but  when  the  qnettion  lies  amongst  ordnance  of  the  same  calibre  and  of 
different  weights,  there  can  be  no  economy  in,  no  plea  for,  dragging  along  a  gun  nf 
imperfect  and  unsatisfactory  character. 

The  following  observations  refer  to  construction ;  first,  as  regards  the  6^  bowitaer, 
lately  introduced  by  Colonel  Dundas  into  the  Service,  of  10  calibres  and  17  cwt. 
It  would  be  desirable  to  have  as  a  corresponding  piece  the  6^  mortar  of  brass,  and 
to  consider  the  4f  mortar  as  too  small  and  inefficient ;  the  smallest  in  the  Fk«neh 
Artillery  being  15  centimetres,  or  about  6  inches. 

Secondly.  Difficulties  occur  in  siege  batteries  when  the  howitser  is  used,  in 
consequence  of  the  muzzle  not  entering  into  the  throat  of  the  embrasure;  the 
cheeks  are  then  blown  away,  and  the  men  exposed  after  a  few  rounds  are  fired.  Two 
expedients  might  be  adopted  to  remedy  this  inconvenience ;  either  to  provide  for 
mounting  the  8-inch  howitzer  on  garrison  carriages,  or  to  lengthen  the  piece  to 
eight  calibres  corresponding  with  the  68-pounder  carronade;  but  this  last  plan 
would  involve  difficulties  in  building  a  travelling  carriage  of  sufficient  strength. 

Thirdly.  If  the  10-inch  mortar  is  considered  sufficient  for  siege  operations,  and  the 
maximum  calibre  for  the  mortar  in  the  French  Service  is  27  centimetres  (about  10-63 
inches),  the  construction  of  a  13-inch  Land  Service  mortar  of  range  equal  to  that  of 
the  56-pounder  gun — 3500  yards — may  be  worthy  of  consideration  for  coast 
defences,  and  the  armament  of  places  as  the  question  of  transport  is  not  of 
importance  in  such  cases,  or  the  use  of  the  Sea  Service  mortar. 

The  following  pieces  of  artillery  may  be  considered  as  sufficient  to  meet  all  the 
wants  of  the  Land  Service,  notwithstanding  the  numbers  yet  retained  in  the  Service, 
as  a  matter  probably  of  convenience  and  economy,  as  given  in  Tables  A.  B.  C. 


Guns 


Howitzers 


Mortars 


68.pounder  and  8 -in.  gun. 
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Application 


a. 
a.  b. 

a.  b. 

b,  e. 
b,  e. 
e. 
d. 
d. 

L/. 
b. 

a,  e. 

b.  c. 
d, 

\^d.f. 

a.  o. 

b,  c, 
b. 

b.  c. 
c. 

'  a.  Sea  defences. 

b.  The  armament  of  places. 

c.  Sieges. 

d.  Field  Artillery. 

e.  Ditto  of  reserve. 

/.   Ditto  for  mountains. 


Iron. 


I 


Brass. 


8     ,t 

'  Iron. 

6^" 

-« 

5^  „    and  24- 

pounder. 

»  Brass. 

4|  „    and  12 

»» 

13     „ 

"> 

10     ,t 

»  Iron. 

8     „ 

w* 

H    tt 

•  Brass. 

It  will  be  perceived,  that  in  the  British  Service  all  the  light  (or  field)  artillery  is 
at  present  coustructed  of  brass,  and  that  all  the  heavy  is  of  iron. 

For  the  Theory  of  Construction,  see  *  Gunnery,'  and  some  valuable  obser\'ations  in 
Jones'!)  •  Sieges,'  (Note  17,  vol.  i.  second  edition.)  G.  G.  L. 
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ARTILLERY  TABLES. 


A .  B .  Dimensions  and  Weights  of  Iron  Ordnance. 

C.  Ditto  Bros*  ditto. 

D.  Calibres  of  Ordnance.    Diameters  of  Shot 

and  Shell. 

E.  Charges,  Ranges,  and  Application  of  Iron 

Land  Service  Ordnance. 


F.  Charges,  Ranges,  and  Application  of  Brass 

Ordnance. 

G.  Depressions  of  Garrison  Artillerj^. 

H.  Depressions  and  Klevations  for  Ordnance. 
I.    Composition  of  Field  Batteries. 
J.    KockeU. 


REMARKS    AND    NOTES. 

Tables  A.  B.  C. — Very  few  systematic  constructions  of  Ordnance  being  extant,  and  the  varieties 
amongst  those  for  guns  of  the  same  calibre  being  notorious,  the  plan  of  giving  one  General  Table  of 
Dimensions  for  all  Ordnance  now  in  the  Service  has  been  adopted,  taking  care,  as  much  as  possible, 
to  represent  like  parts  in  all  by  the  same  letters. 

For  the  execution  of  the  very  laborious  task  of  filling  in  these  Tables  from  actual  admeasurement, 
we  are  indebted  to  the  Inspector  of  Royal  Artillery. 

able  A.  With  reference  to  the  forms  of  '  Bored-up  *  guns,  which  at  present  hold  an  intermediate  place 
between  the  '  Ordinary'  and  *  Millar'  constructions,  the  practice  is  variable,  as  the  operation  itself 
was  experimental.  Generally  speaking,  guns  of  '  ordinary '  proportions  were  placed  in  the  lathe,  and 
modified  somewhat  to  Millar's  shapes,  by  the  second  reinforce  being  sloped  to  nearly  a  continuation 
of  the  chase,  and  by  the  moulding  beads  being  turned  off  to  flat  fillets.  In  some  instances,  metal 
has  been  taken  off  inside  and  outside,  whilst  in  others  the  bore  only  haa  been  increased,  and  that  even 
by  two  calibres. 

ible  B.      In  Carronades,  the  *  length  of  the  bore'  does  not  include  the  cup  at  the  muxsle. 

ible  B.  In  mortars,  the  bore  is  divided  into  two  parts — chase  and  chamber ;  the  chase  extends  from  the 
face  of  the  piece  to  the  seat  of  the  bottom  of  the  shell ;  the  chamber  comprises  the  remainder  of  the 
conic  frustum  occupied  by  the  charge ;  but  in  the  Tables,  '  length  of  bore '  is  given  as  from  the  face 
of  the  mortar  to  the  bottom  of  the  chamber. 

D. — ^This  Table  was  specially  applied  for  as  an  authority,  in  consequence  of  the  variation  of  calibres 
of  the  same  denomination ;  thus,  there  are  no  less  than  five  different  calibres  for  the  S2-pounder,  as 
now  in  the  Service. — Vide  Griffiths.  Ed.  S,  p.  6l. 

£. — This  has  been  circulated  as  an  order  by  the  Master-General  and  Board.  Two  columns, 
for  calibre,  and  point  blank,  have  been  added  for  this  work. 

F. — Compiled  from  the  best  authorities,  as  far  as  materials  could  be  obtained. 

J.— This  gives  all  that  is  considered  necessary  for  general  purposes. 
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ARTILLERY  TABLE  G. 
Dejtreuion  qf  (ramt  mounted  iipoii  GarriMcm  Carriaget. 


Gun,  upon 
wood  coin. 


Wood  cirriage. 


I 


S-in.  65cwt.  3i 

32-pr.  56    „  5 

50    „  3 

42     „  31 

34     ..  2 


24 
18 
12 


Iron  carriage. 


{32.pr.  56  cwt 
24        50    „ 
18        42 
12        34 


»» 


Carronade, 
block  trail. 


Wood  carriage, 
upon  wood  coin. 


Iron,  upon  depres- 
sion block  and 
elevatiug  screw. 


{ 


Howitzer,  wood,  upon  the  head  of    / 
^  elevatiug  screw  and  iron  swing  bed.  \ 


68-pr. 

42 

32 

24 

18 

12 

24.pr. 

18 

12 

lO-inch 
8 


4 
4 
4 

3* 


9 

7 

6^ 


With  elevating 
•crew  alone. 

Degree*. 
4i 
2 
2 
2 


.    6 


.  14 
.  15 
.  16 


3i 

Of 
2 


ron 


If 


1  * 
7i 


N.B. — Several  of  the  gun  and  carronade  carriages  at  Gibraltar  and  St.  Helena  are 
mounted  in  a  peculiar  way,  to  give  about  25  degrees  depression. 

The  preceding,  Table  G,  gives  the  depressions  with  the  present  construction ; 
the  following.  Table  H,  shows  what  may  be  given,  assuming  the  height  of  the 
genouillcre  at  2  ft.  3  in.  or  2  ft.  4  in.,  so  that  all  garrison  guns  may  (ire  conveniently 
over  it ;  and  corresponding  changes  are  contemplated  in  the  construction  of  garrison 
carriages,  so  as  to  bring  all  guns  to  an  uniform  maximum  Elevation  of  10°,  and  a  De- 
pression of  2°; — this  last  as  supposed  to  be  sufficient  for  ordinary  purposes,  and  all  to 
be  obtainable  from  the  common  coin.  But  when,  as  in  case  of  towers,  flanks  of 
bastions,  &c.,  &c.,  depressions  to  C^^  or  7°  are  often  necessary,  so  as  to  be  able  to  take 
up  ground  beyond  the  effective  range  of  musketry,  the  additional  coin  must  be  used. 
The  carriage  would  possibly  admit  of  more  than  the  above,  but  the  experiment  would 
be  hazardous  without  cap-squares. 

The  greatest  depression  that  can  be  allowed  with  safety  to  18,  24,  32-pr.  garrison 
carriages,  (which  are  all  without  cap-squares,)  wood  or  iron,  is  7°  on  traversing  plat, 
forms,  and  6\°  on  ground  platforms. 

All  elevations  and  depressions  in  Tables  G  and  II  refer  to  the  horizon,  and  not  to 
the  platform. 


*  ('ap-i«  piaro*  are  providcil  to  eflffct  this.     In  the  Plate  of  the  carriaKC  for  this  piece  it  is  given 
Hitli  iruu  truumuu  boxes,  since  super»eded  by  cap-squares.    See  *  Carriage/  PI.  IV. 
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ARTILLERY  TABLE  H. 


A  TabU  iheidng  Ike  Height,  Eltvation,  and  Dtprmion  iff  Iht  foUoKing  Ordnanet, 
moiaUtd  a^wn  Common  Garritoa  Carriaga. 
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ARTILLERY  TABLE   L— Composition  or  Fiild  RArntMH. 
Kumtrr  and  Sjitda  of  Carriagtt,  offckick  Hartt  ArtUltrf,  or  FitU,  BmlltHtt  ff 


Nilureotbilteriei   .    .     . 
Nature  of  howilzcn.     .    . 

No.ofguii. 

UowiUen 

rGiiiia  .    .    . 

Ammnnition 
WiggoM  ■  HowiBen  . 

SpM«c«m«ge      .    .    .    . 

fFurge.    .    .     . 
WBBipn  J  Store  .     .    .    . 

LPUtfonn  .    .     . 
Swrecarn 

Total  carriageg     ,     ,     .     , 

Pield  batleriei. 
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Thccompoutionof  thehowitterbatteriea  atemt  not  to  ban  been  ^el  decided  on. 

CoHrciiiTioH        lat.  The  balteriM  nere  compoaedof  five  guni  andonehovitier.f  with  the  exception 

*""'"'  of  IB-pounder  hatieriei,  which  are  toconajst  ofthne  |:un>  »nd  one  8-inch  howitier. 
2Dd.  Id  cue  of  naerve  batteriei  formed  of  luxritun  onl^,  to  coniitt  of  lii  piecea 
and  their  appropriate  carriage!. 

Rouatli  per  pirn.  3rd.  The  aumber  of  roundi  per  piece  required  to  luitain  an  action  of  Mme  dim> 
tion  has  been  aisumed  ai  a  criterion  to  regulate  the  ammunition  waggon  to  accoin* 
pany  a  batter?  of  each  nature,  independent  of  reierve). 

DiitribnHon  s(  4(ji.  Adhering  to  the  uniformity  of  packing,  and  the  power  of  lubitiluting  ana 
limber  or  waggon  far  another,  the  old  proportion  of  cMe  ihot  vraa  coniidered  Ioq 

Cammiia  Cue.  great ;  a  diminution  of  it  baa  taken  place,  and  llial  nliich  ii  to  be  retained  ii  to  be  of 
one  urt,nz.41  ball)  in  tint  for  gnoa,  which  hai  penuitted  an  iucreaae  in  the  nnmber 
of  rounds.    The  caae  shot  for  howitzen  to  be  not  leu  than  iJiz.  balli. 

Spheriiai  Cui.  &th.  The  ipherical  cue  a  leu  efficient  in  the  lower  natnrea  tban  the  higher,  and 
is  altogether  uietesa  in  the  S-pounder ;  the  aTerage  proportion  of  it  to  the  total  num- 
ber of  rouDdi  per  piece  i*  nearly  aa  followa : 


t  Therv  ought  to  be  k  tinmll  forgt  for  ttiii  battery,  carried  on  ti 

i  Then  ought  to  be  i  ihulU  cut  dnim  bf  two  inulei.  (or  >  ipi 
lit.  fic.  I  Tvo  mulei.  Ibi  mulct'  ihoei 

1  Nov  iiBii)of  fourguDi  ud  ISO  hDviiitn, 
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ARTILLERY.  69 

S-inch  "^ 

32.pounder  \      ^^j^        .        .        .        .     i 

12        "        J 

18-pounder  gun ^ 

12       , i 

9       , ^ 

6-pounder,  light i 

6th.  The  proportion  of  ammunition  embarked  for  three  months*  consumption  to  be 
at  least  four  times  the  quantity  immediately  accompanying  each  battery. 

7th.  A  scale  of  equipments  is  added  for  smaller  ordnance  for  local  circumttanceSf 
such  as  light  3-pounder  4-feet,  and  Coehorn  or  4f -howitzers  on  carriages  of  single 
draft,  and  carts  for  ammunition,  and  also  for  the  1 -pounder  ammuzette.  These  pieces 
are  particularly  adapted  to  the  West  Indies  and  other  Colonial  Services,  where  the 
limited  movements  they  have  to  make  must  be  regulated  by  the  draft  of  mules  or  by 
the  assistance  of  men. 

.  8th.  Scales  have  been  formed  for  Mountain  Service  according  to  the  two  modes  in 
most  frequent  use  of  the  3-pounder  and  Coehorn  and  4f.howitzer  of  that  construc- 
tion, viz.  the  one  by  pack-carriage  altogether,  and  the  other  by  draft,  a  shaft  carried 
by  a  mule  attached  to  the  trail  of  the  gun  carriage. 

9th.  The  latter  mode  (the  shaft  to  trail)  is  infinitely  to  be  preferred,  as  being  easier 
for  the  mule,  more  readily  brought  in  and  out  of  action,  as  conveying  more  ammu- 
nition with  the  same  power,  and  as  being  able  to  move  on  almost  any  road  over  which 
the  former  is  capable  of  being  transported. 

10th.  That  of  pack-carriage  is  quite  ineligible,  and  ought  only  to  be  resorted  to 
when  there  is  no  other  resource.  The  g^n  weighs  252  lbs.,  and  the  howitzer  280  lbs. 
This  dead  weight  is  concentrated  on  the  top  of  the  mule's  back,  and  if  by  a  false  step 
or  motion  of  the  animal  the  weight  inclines  over  the  one  side,  the  pack-saddle  turns 
round  and  comes  under  the  mule's  belly ;  the  piece  cannot  be  put  on  the  saddle  with- 
out the  greatest  exertion  of  the  men,  and  even  then  it  requires  that  the  animal  should 
stand  perfectly  motionless. 

See  *  Equipment,' — *  Artillery,' — *  Mountain,'  and  •  Carriage.' 


ARTILLERY  TABLE  J.— Rocket8. 
General  Memoranda  en  the  ElevaiionSf  Ranges,  and  Lengths  qf  Fuze  at  which  the 
Shell  may  be  eapeeted  to  buret  in  the  new-pattern  Rocket,  m  which  the  hollow  head 
serves  either  as  Shot  or  Shell, 


24-pounder. 

12 -pounder. 

6-pounder. 

3-pounder. 

I  Range 

Range 

Range 

Range 

Lengths  of  Composition. 

Elev.  i  yds. 

Elev. 

yds. 

Elev. 

yds. 

Elev. 

yds. 

If  the  whole  length  oC 

1 

the  fuze  be  left  in  > 

47**!  3300 

40** 

3000 

37° 

2300 

25** 

1800 

the  shell     ...     J 

If  the  whole  of  the  fuze- 

composition  is  bored 

out,  and  the  rocket  * 

27 

2000 

20 

1500 

15 

1100 

12 

850 

composition  left  en- 

tire     _ 

If  the  rocket  composi-" 

tion  be    bored  into 
within  one  inch*  of 

17 

700 

10 

420 

10 

420 

8 

420 

the  top  of  the  cone 

*  In  the  S«-pouader  1^  inch. 
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ATTACK.*— By  Lieut.-Gen.  Sir  J.  F.  Burooyne,  G.C.B.,  R.E. 

ATTACK  OF  FORTRESSES. 

NUMBER   OP   TROOPS    POR   A    81  EOS. 

The  attempt  to  lay  down  a  scale  for  the  number  of  troops  required  for  a  Siege,  in 
proportion  to  the  size  of  the  place  or  strength  of  its  garrison,  must  be  delusive.  In 
one  case  double  the  number  of  the  garrison  may  be  sufficient,  while  in  another  six 
times  its  force  may  be  inadequate. 

The  calculation  will  depend  upon  many  contingencies ;  among  the  principal  are, 

1.  Whether  the  besieging  army  will  have  any  exterior  force  to  guard  against. 

2.  Whether  the  inhabitants  of  the  ailjoiniug  districts  are  friendly  or  hostile ; 
and  if  the  latter,  the  extent  of  their  energy,  or  power  of  annoyance. 

3.  Whether  the  garrison  would  be  favourably  circumstanced  for  making 
sorties,  or  the  reverse. 

4.  The  extent  of  labour  and  duties  which  would  be  required  of  the  besieged, 
in  proportion  to  the  strength  of  the  garrison. 

5.  The  quantity  of  work  and  duties  that  would  be  required  of  the  besieging 
force. 

6.  Facility  or  otherwise  for  procuring  timber,  brushwood,  means  of  transport, 
and  other  accessories,  in  the  neighbourhood. 

7.  Abundance  or  deficiency  of  Artillery  and  Ammunition,  as  well  of  Engineers' 
or  Sappers'  tools  and  stores,  will  influence  in  a  great  degree  the  number  of 
troops  of  the  Line  necessary. 

8.  Consideration  of  the  means  of  the  be&ieged  in  the  same  particulars. 

The  Commanding  Engineer,  if  well  informed  on  the  nature  and  circumstances  of 
the  place,  as  it  is  to  be  presumed  he  would  be,  would  form  his  project  of  attack  in 
detail,  and  calculate  from  the  above  and  other  considerations  the  force  necessary  for 
the  operations. 

Every  species  of  service  and  duty  must  be  brought  into  account,  but  the  principal 
ingredient  will  be  the  number  of  men  that  must  be  daily  actually  in  the  trenches, 
employed  in  the  guard  of  the  works  or  working  parties,  as  well  for  Artillery  as  for 
Engineers,  giving  them  the  projier  number  of  nlicfs. 

If  the  Besieging  Army  was  equal  only  to  eight  times  the  average  number  required 
constantly  in  the  trenches,  the  service  would  be  very  hard ;  it  would  be  equivalent 
to  an  assumption  of  each  man  having  eight  hours'  working  party  duty,  or  twenty-four 
hours'  guard  actually  in  the  trenches  every  fourth  day ;  f  but  in  fact,  from  the  number 
of  men  who  never  do  that  duty,  such  as  cavalr>',  bands,  orderlies,  servants,  men  in 
charge  of  horses  and  sick,  &c.,  the  duty  would  be  found  to  come  at  least  once  in 
three  days,  or  probably  nearer  to  every  other  day,  upon  the  remainder,  which  would 
be  far  too  severe. 

The  distance  which  many  of  the  troops  will  have  to  march  from  their  encampment 
to  the  trenches  must  also  be  considered. 

The  camp  and  fatigue  duties,  foraging,  and  procuring  and  preparing  materials  for 
the  siege,  would  atford  heavy  work  for  the  proportion  not  in  the  trenches. 


*  This  article  chiefly  comprehend*  general  principles  :  the  details  will  be  found  under  such  heads 
u  '  Battery,'—'  Sap.'—*  Mining,'  &c. 

t  This  calculation  is  on  the  assumption  of  half  the  number  being  on  guard,  and  half  working  party : 
as  these  proportions  are  altered,  so  will  be  the  calculation ;  and  also,  if  the  working  parties  are 
relieved  every  twelve  hours  instead  of  eight. 
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The  Cavalry  do  no  duty  in  the  trenches,  but  will  be  proportioned  to  the  service 
required  for  orderlies,  escorts,  maintaining  communications,  also  for  despatches,  and 
pickets  to  oppose  any  sorties  that  may  be  expected  to  extend  to  any  distance  from 
the  fortress.  They  are  also  employed  in  collecting  materials  for  the  siege,  particularly 
any  that  are  small  in  bulk,  and  can  only  be  obtained  at  a  distance,  such  as  brushwood 
of  best  quality,  and  in  particular  that  fit  for  gads  or  bindings  for  the  fascines. 

The  Artillerymen  must  be  proportioned  to  the  force  of  the  batteries,  and  should  be 
in  sufficient  numbers  to  take  upon  themselves  all  that  service  that  requires  peculiar  in- 
struction and  exercise,  without  occasion  for  other  assistance  from  the  Line  than  is  wanted 
as  ordinary  manual  labour,  of  which  at  times  they  will  require  a  considerable  amount. 

OPFICBRS   OP   BNOINEBRS. 

The  smallest  siege  of  a  fort  will  require  nine ;  that  is,  three  brigades  of  two  each 
and  three  Staff. 

If  the  operation  be  somewhat  larger,  and  to  last  ten  or  twelve  days,  there  should 
be  twenty  Officers. 

A  regular  hexagon  attacked  on  the  principle  of  Vauban  would  need  forty  Officers. 

Sappers  and  Miners  cannot  be  in  too  great  numbers :  if  perfectly  efficient  and  well 
trained,  each  Sapper  in  a  siege  will  be  worth  three  men  of  the  Line  up  to  a  certain 
considerable  number.  They  should,  if  possible,  do  every  species  of  trench-work, 
excepting  what  is  of  the  most  ordinary  character ;  and  by  the  facility  and  regularity 
with  which  they  would  perform  it,  a  great  deal  of  time  would  be  saved,  fewer  men 
be  required  in  the  trenches,  and  much  fewer  casualties  occur. 

Each  brigade  of  Officers  should  have  the  assistance  of  six  men,  to  lay  out  the  works 
and  keep  the  working  parties  to  a  correct  performance  of  their  task. 

Each  head  of  a  Sap,  allowing  for  regular  reliefs,  will  require  twenty-four. 

For  revetting  batteries,  six  men  per  gun. 

Of  the  parties  making  fascines  and  gabions,  one-fourth  should  be  Sappers,  particu- 
larly at  first. 

The  following  may  partly  be  made  Hp  of  artificers  from  the  Line. 

For  preparing  and  afterwards  laying  platforms,  four  carpenters  each. 

For  each  gallery  of  a  mine,  requiring  support  by  frame-work,  four  carpenters. 

These  two  last  suppose  the  plank  and  wood  to  be  ready  prepared,  at  least  in  the 
rough. 

For  cutting  out  sleepers  and  planks  in  the  woods,  two  pair  of  sawyers,  per  pit,  should 
produce  one  platform  from  each  pit  in  two  summer  days,  including  cutting  down 
and  trimming  the  trees,  &c. 

For  a  moderate  siege  of  a  fortnight  or  three  weeks,  where  twenty  Officers  of 
Engineers  and  twenty-five  pieces  of  artillery  are  employed,  the  number  of  Sappers 
should  not  be  less  than  400. 

A  frx)nt  of  fortification  attacked,  according  to  Vauban,  would  require  at  least 
double  that  number,  besides  Miners  in  addition,  where  necessary. 

Wliere  they  are  not  in  sufficient  numbers,  a  selection  of  artificers  from  the  Line  are 
attached  to  the  corps  for  the  siege,  and  receive  such  hasty  instruction  as  can  be 
given  to  them ;  but  they  are  far  inferior  to  Sappers. 

As  we  know  from  experience  that  the  Sappers  can  become  as  well  disciplined  and 
good  soldiers  as  any  other  troops,  they  would  act  as  perfectly  efficient  battalions, 
during  periods  of  movements  of  the  army  in  which  their  peculiar  services  as  Sappers 
would  not  be  required ;  while  for  attack  or  defence  of  posts,  throwing  up  intrench- 
nients,  passage  of  rivers,  forming  or  destroying  bridges,  &c.,  &c.,  their  services  would 
be  invaluable. 
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Thare  ii  a  greater  reason  for  a  large  proportion  of  Sappen,  at,  la  an  oidlnarj 
campaign,  the  nature  of  their  duties  will  prohablj  lead  to  greater  loaaet  tlMua  m 
commonly  sustained  by  soldiers  of  the  Line. 

Although  men  from  the  Line  instructed  for  the  occasion  will  be  but  a  toy  im- 
perfect substitute  for  regular  Sappers  who  have  a  thorough  knowledge  of  their 
business,  they  would  be  extremely  usefol  to  assist  them  in  the  artifioera'  woiriBSt  and 
for  performing  various  operations  that  require  a  greater  degree  of  knowledge  and 
intelligence  than  can  be  expected  from  the  soldiers  who  may  be  found  promitcoonaly 
in  the  working  parties. 

Yrom  200  to  600  (according  to  the  class  of  siege)  of  such  men,  selected,  paid  and 
encouraged,  and  attached  for  the  siege  to  the  Engineer  Department,  would  expedite 
the  operations,  lead  to  a  reduction  in  the  numbers  required  for  the  ordinary  woriung 
parties  in  a  fsr  greater  proportion  than  their  own  force,  and  enable  the  works  to  be 
more  perfect. 

STORKS. 

The  Artillery  and  Stores  for  a  siege-train  in  general  might,  perhaps,  be  conveniently 
arranged  in  proportunu,  commencing  with  a  small  one  for  attacks  of  forts  or  small  poata. 

The  details  for  the  Artillery  Service  are  for  the  consideration  of  that  particalar 
branch ;  but  25  or  30  pieces  of  heavy  ordnance,  including  about  13  mortara  and 
howitzers,  with  about  1000  rounds  of  ammunition  per  gun,  and  500  per  mortar  and 
howitzer,  might  be  considered  as  one  proportion,  adapted  to  very  small  sieges ;  to 
be  multiplied  according  to  the  probable  exigencies  of  the  anticipated  campaign. — 
See  *  Artillery,*  Section  v. 

The  following  may  be  esteemed  a  reasonable  proportion  of  the  principal  Engineera' 
stores  for  the  smallest  siege.* 

Liii  qf  Engineen^  Stores  forming  one  prcportion  for  a  tmali  Stege.-^^Somt  nf  tk€ 

weights  are  estimated  only. 


Actual  weight 

by  experiment. 

cwt.    lbs. 

2000  Pickaxes  (-^  pole  or  Miners'  picks)     .    . 

Eitimmted 
weight. 

cwt.    Iba. 

182    0 

1800  Shovels 

93     0 

200  Spades 

10    0 

13     0 

200  Felling-axes. 

3  80 

50  Broad  axes. 

40     0 

2200  Spare  helves  for  different  tools. 

7  56 

300  Bill-hooks. 

0  56 

5  Pit  saws. 

1     0 

10  Cross-cut  saws. 

1   10 

60  Hand  saws. 

1     8 

30  Adzes "i 

A                %^ 

30  Augers       

30  Two-feet  Rules 

30  Planes 

*     8     0 

3000  Spike  nails 

^^  ^0  ^0  ^m       ^^mr^W^^0      A#VB*Aav                     •■■■>■■                 WWW 

2  Boxes  of  nails  of  sorts ^ 

7  71 

30  Crow-bars. 

5  39 

30  Sledge  hammers  or  pin  mauls. 
30  Gabion  knives. 
60  Topping-axes. 

•  See  •  Equipment, '—'Sioge,' — 'Engineer.* 
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Aetaal  wdglit 

by  experinient. 

cwt.    lbs. 


} 
} 


Ettiinated 
cwt.    1bi< 


9    0 


4     0 


3 

0 

6 

0 

650 

0 

42  56 

80 

0 

12 

0 

7    0 


3    0 


S     6     0 


10  Sap  forks 

90  Earth  rammers 

2  Chests  of  Carpenters'  small  tools     . 
2  Do.  of  Masons'  and  Miners'  do.  do. 
Miners'  large  tools  for  3  Brigades   . 
Masons'  do.    do.    for  6  Brigades    . 
254     0  20,000  Bushel  sand-bags. 

7    0  60  Fascine  chokers. 

25  Gun  platforms,  18  ft.  X  12 

5  Mortar  do.  8       x    8 

1  Forge  cart,  with  Smiths'  tools      .... 
Coals  and  steel  for  repairing  tools    .    .    . 

2  Hand-screw  jacks 

2  Large  double-blocks  and  tackles .... 

2  Coils  of  3-inch  rope 

2  Ditto      li  ditto       

150  Platform  screws,  with  nuts 

2  Steelyards,  complete 

10,000  yards  of  llambro'  line,  for  tracing  works  . 
10,000  yards  of  broad  white  tape,  for  night  do.    . 

100  yards  of  saucisson  or  powder  hose,  made 

up 

100  yards  of  canvas  for  do.  or  other  purposes 

Files,  Setters,  Dogs,  Boxes,  Chalk  lines, 

Grease,  &c.,  for  saws  of  all  sorts     .    .    . 

30  Masons'  Levels 

40  Plumb-bobs,  with  lines 

30  Dark  lanthoms 

300  tbs.  of  Candles  for  do.  and  Miners    .    .    .  ^   ig    o 

20  Grind-stones 

20  Rub  or  Whet-stones 

Twine,  coarse,  Packing-needles,  &c.     .    .  ^ 

36    0  21  Marquees. 

21  Bell  tents. 

Plans,  Papers,  Books,  Instruments,  &c.     •        6    0 

180  JoinU  of  scalmg  ladders,  10  feet  long  each     100    0 

4  Large  tarpaulins 4    0 

When  the  stores  are  to  be  conveyed  by  water,  whether  by  sea,  or  river,  or  canal, 
and  the  means  of  transport  are  consequently  plentiful,  the  stores  may  be  greatly 
increased,  and  the  service  much  expedited  thereby.  Platforms,  timbers,  and  even 
fascines  and  gabions,  can  in  such  case,  perhaps,  be  prepared  previously,  and  at  a  dis- 
tance, and  conveyed  to  the  siege. 

Under  any  circumstances,  a  large  proportion  of  every  description  of  the  small 
stores  should  be  Included,  because  they  are  easily  carried,  and  may  add  much  to  the 
facility  of  the  operation8.t 


*  ChesU  of  tooli  are  no  longer  supplied :  assortments  are  demanded  as  required. — Editor*, 

t  The  preceding  list  makes  no  allowance  for  casualties :  there  must  be  ample  provision  for  such 

stores  as  bill-hooks,  shovels,  sand-bags,  ftc,  &c.,  which  are  always  liable  to  be  purloined  { — and  every 

practicable  arrangement  should  be  adopted  to  prevent  such  losses. 
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All  these  estimates  of  men  tnd  means  are  given  as  the  minimum  of  what  are  con- 
sidered most  appropriate  and  desirable,  without  l>eing  at  the  same  time  extraTigant. 
Where  exigencies  of  the  Service  require  oj^erations  to  be  performed  by  amall  meus, 
which  is  too  often  the  case,  of  course  the  attempt  roust  be  submitted  to,  and  the  best 
made  of  those  that  may  be  available  up  to  a  certain  point,  when  it  may  be  the  duty 
of  the  Commanding  Engineer  to  declare  them  to  be  insufficient  to  afford  any  reason- 
able prospect  of  success. 

IXVSMTMENT,  RNCAMPIiENTS,  AND    LINES   OF   CIRCVM-  AND   CGUNTBR-ViUXATlON, 

&C.,   UP   TO   THE    OPENING   OF   THE  TRENCHES. 

The  Investment  is  usually  effected  as  much  by  surprise  as  possible,  in  order  to  ahiit 
the  place  up  in  as  unprovided  a  state  as  may  be. 

It  need  not  be  complete  (in  occupying  the  entire  circumference  round  the  place), 
but  it  should  be  efficient ;  that  is,  the  garrison  should  be  shut  up  from  receiving  any 
succour,  either  in  men  or  means,  that  can  be  of  important  service  to  it,  or  from  a 
power  of  acting  uiK>n  the  flanks  of  the  approaches. 

At  the  siege  of  Badajos,  in  IKll,  the  right  bank  of  the  river  was  left  open  to  the 
garrison  for  a  few  days,  which  was  of  no  consequence  as  regarded  any  taccour  to  be 
obtained  from  thence ;  but  it  gave  a  power  which  was  taken  advantage  of,  to  run  oat 
guns  day  by  day,  which  at  a  long  range  enfiladed  the  trenches. 

The  Encampments  will  very  seldom  be  in  the  formal  precise  order  found  in  the  old 
books  of  Attack  and  Defence,  of  a  circle  round  the  place  just  out  of  gun-shot ;  but  in 
the  different  positions  which  the  country  shall  present  as  most  favourable  for  the 
convenience  of  the  troops  and  the  scr\'ice  that  each  part  may  be  called  on  to  fulfil. 
An  imiiortant  {joint,  likely  to  be  forced,  either  from  within  or  without,  will  naturally 
be  taken  up  in  the  manner  that  shall  present  the  strongest  features  for  defeating 
such  attempts. 

In  occasional  situations,  it  may  be  desirable  to  draw  the  encampment  somewhat 
close  to  the  place :  favourable  undulations  of  ground  may  enable  this  to  be  done  with 
security  and  to  great  advantage.  In  others,  the  troops  may  be  at  a  greater  distance, 
in  iK)sitions  favourable  for  other  objects. 

The  same  reasoning  applies  to  Lines  of  Circum-  and  Count er-vallation,  the  effect 
of  which  would  generally  rather  be  obtained  by  adapting  the  position  of  the  troops 
and  defences  to  the  features  of  the  country  under  the  ordinary  principles  of  mili- 
tary positions  and  intrenchmeuts,  than  to  a  regular  circular  line  round  the  place, 
the  applicability  of  which  under  the  present  mode  of  warfare  can  scarcely  be  con- 
ceived.* 

Other  considerations  having  been  provided  for  as  above,  it  will  be  desirable  to 
bring  the  encampments  of  the  several  parts  of  the  besieging  force  as  conveniently 
near  for  reaching  the  trenches  as  possible ;  and  as  large  a  l)ody  of  troops  as  can 
l»e  allotted  to  one  part  should  be  encamped  on  the  side  to  be  attacked,  in  order  to 
give  peculiar  security  to  the  parks  of  artillery  and  several  ddpdts,  and  also  to  be  more 
at  hand  for  the  duties  of  the  siege. 

The  principal  Engineers'  Depot  should  be  out  of  easy  range  from  the  garrison,  and 
not  only  out  of  sight  of  it,  but  the  access  to  it  for  stores  and  materials  from  different 
directions  should  be,  as  much  as  possible,  unseen. 

The  parks  of  artillery  must  be  peculiarly  secured  jfrom  risk  of  exposure  to  the  fiie 
from  the  garrison. 

The  fatigue  of  marching  between  the  remote  parts  of  the  encampments  and  the 
trenches  is  so  great  an  addition  to  the  duties  of  the  siege,  that  it  will  be  an  im- 


*  See  '  Blockade.' 
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portant  study,  and  worthy  of  some  labouTf  to  render  the  communications  between 
them,  in  addition  to  being  good  and  complete  in  bridges,  &c.,  &c.,  a$  $hori  as 
possible,  consistently  with  security. 

At  the  blockade  of  Malta,  in  1800,  advantage  was  taken  of  the  ordinary  loose 
stone-wall  fences  of  the  country ;  and  by  connecting  and  raising  those  that  were 
convenient  and  parallel  to  the  works,  by  closing  gaps,  and  opening  cross-walls,  to 
effect  a  communication  all  round  the  fortress,  in  many  parts  not  more  than  200  or 
300  yards  from  the  place ;  and  though  only  a  screen,  still  being  hidden  from  view,  it 
was  perfectly  secure,  and  of  great  service.  It  was  more  costly  and  inconvenient  to 
the  garrison  to  destroy  this  screen  than  to  the  blockading  force  to  maintain  it. 

In  Portresses  besieged,  a  screen  of  mere  canvas  across  narrow  openings  that  were 
exposed  to  musketry  has  frequently  enabled  the  communication  to  be  maintained 
free  and  secure. 

Hollow  roads,  covered  ground,  buildings,  walls  and  hedges,  &c.,  might,  under  many 
circumstances,  be  connected  artificially  into  communications  covered  from  view,  that 
would  be  of  great  service  in  this  way. 

From  the  period  of  the  first  investment  to  the  opening  of  the  trenches,  every 
necessary  reconnoissance  of  the  place  is  made  by  close  investigation  of  the  Officers  of 
Engineers,  who  are  to  be  protected  while  executing  this  service  by  covering  parties 
of  the  troops. 

The  Plan  of  Attack  being  definitively  arranged,  the  situations  of  the  additional  troops 
that  may  be  brought  to  the  immediate  neighbourhood  of  the  attack,  as  well  as  of  the 
several  depdts,  should  be  defined,  and  as  many  points  fixed  and  marked  for  the  ap. 
proaches  and  works  of  the  siege  in  detail  as  possible, — always  under  the  greatest 
precautions  against  the  garrison  obtaining  a  knowledge  of  the  proposed  operations. 

From  the  first  period  of  the  investment  also,  parties  should  be  sent  out  to  collect 
platform  timbers,  fascines,  gabions,  &c,  &c.,  which  should  be  brought  in  so  far  as  can 
insure  subsequently  the  least  possible  extra  carriage  to  the  final  depdts  in  rear  of  the 
attacks. 

This  will  probably  require  the  continued  service  of  all  the  means  of  transport  that 
brought  up  the  stores  in  the  first  instance ;  and  as  the  horses  or  cattle  so  employed 
must  be  subsisted  in  the  district  itself,  in  addition  to  Cavalry,  Artillery,  &c.,  it  will 
tend,  among  others,  to  shew  how  many  more  difficulties  are  opposed  to  carrying  on 
a  siege  in  winter,  than  merely  the  effect  of  climate  on  men  and  animals. 

OBJECT    AND    PRINCIPLES   OP   ATTACKS. 

To  ascertain  what  works  will  be  necessary  for  any  siege,  it  may  be  well  to  revert 
to  first  principles. 

The  object  to  be  attained  in  the  Attack  of  a  Fortress  is  to. make  a  breach  or  passage 
in  its  walls,  capable  of  allowing  it  to  be  stormed  with  superior  forces. 

If  the  place  has  only  a  single  line  round  it,  and  that  exposed  to  view  to  the  foot,  or 
very  near  it,  a  single  battery,  established  at  from  200*  to  400  yards  distance,  may  be 
sufficient  to  effect  the  breach,  and  the  troops  can  then  storm  the  place  at  once. 

Unless  there  should  be  natural  cover  up  to  the  site  of  the  battery,  a  covered  ap- 
proach must  be  made  to  it  for  the  troops,  and  the  guns  taken  by  the  most  convenient 
roads  or  directions,  independent  of  the  approaches,  during  the  night.f 


*  Practicable  breaches  may  be  made  from  grater  distance*,  by  increasing  the  power  of  Artillery,  and 
by  an  extension  of  time. 

t  It  happens  occasionally  that  daylight  comes  on  while  this  is  in  operation,  in  which  case  any  gun 
that  may  necessarily  be  left  in  an  exposed  situation  is  covered  from  view,  as  well  as  may  be,  by 
branches  of  trees,  &c.,  Ac,  till  the  next  night,  and  thus  sometimes  escapes  observation. 
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In  proportion  to  the  fire  of  artillery  that  the  garrison  can  bring  to  bear  upon  the 
single  battery  will  be  the  difficulty  of  effecting  the  breach ;  or  the  breach  may  have 
a  flanking  fire  to  bear  upon  it  (and  a  very  small  flank  will  have  a  powerful  effect  on 
the  assailants) :  in  either  event  these  means  of  resistance,  if  too  powerful,  must  be 
previously  silenced  or  greatly  reduced,  which  must  be  effected  by  other  batteries,  and 
probably  by  some  works  carried  nearer. 

When  the  garrison  is  in  sufficient  number,  and  has  facilities  for  making  sorties,  the 
batteries  must  have  covered  communications  to  connect  them,  and  cover  for  troops  to 
support  them ;  and  in  proportion  to  the  force  and  f^ilities  possessed  by  the  garrison 
must  these  precautions  be  increased. 

If  the  wall  of  the  fortress  be  not  exposed  to  fire  from  a  distance,  the  breaching 
battery  must  be  established  nearer ;  and  when  it  has  a  revetted  counterscarp,  the  ap- 
proaches must  be  carried  close  to  it,  to  enable  a  clear  passage  to  be  formed  to  the  breach. 

Certain  outworks  under  different  circumstances  will  demand  similar  works  of 
Attack;  and  during  the  whole  proceeding  there  must  be  covered  approaches  and 
assembling  places,  for  the  passage  of  the  troops,  and  for  the  lodgement  of  sufficient 
number  to  protect  the  batteries  from  sorties. 

From  these  data  mU  be  perceived  the  necessity  for  giving  such  a  direction  to  thA 
approaches,  which  are  formed  in  zigzags,  and  to  the  parallels,  as  will  secure  them  from 
enfilade ;  and  these  works  will  be  more  or  less  in  proportion  to  these  considerationSf 
to  the  size  of  the  fortress,  and  strength  of  its  garrison.    (See  *  Plans  of  Attack.') 

It  is  usual  to  lay  down  a  system  of  Attack  in  three  parallels,  the  first  at  about  600 
yards  distance,  the  second  at  300,  and  the  third  on  the  glacis ;  but  it  should  be  borne 
in  mind  that  this  is  only  to  give  an  idea  of  the  mode  of  carrying  out  the  general  prin- 
ciple under  ordinary  circumstances,  and  not  as  a  fixed  rule ;  for  the  siege  of  a  place 
garrisoned  or  supported  by  several  thousands  of  men,  in  fact  by  a  small  army,  with 
its  environs  exposed  to  its  fire  for  a  considerable  distance,  may  require  paralleb  and 
support  from  800  to  1200  yards  off,  and  to  be  much  more  numerous  and  irregular 
than  the  three  defined  parallels  above  described,  as  it  would  be  impossible  in  that 
case  to  establish  yourself  at  once  so  near  as  within  600  yards,  while  in  proportion  as 
the  force  of  the  place  is  reduced,  the  operations  may  be  diminished  down  to  the 
minimum  of  the  single  breaching  battery. 

It  may  be  mentioned  here,  that  a  large  place  strongly  garrisoned,  howt^ver  inferior 
the  fortifications,  is  far  more  difficult  to  take  than  a  small  one,  however  complete  and 
perfect  its  works. 

There  are  many  reasons  why  this  should  be  the  case. 

1.  It  is  difficult  to  conceive  a  case  where  such  a  place  could  be  completely 
invested,  on  account  of  the  great  extent  of  encampment  out  of  gun-shot  round  it ; 
every  part  would  be  weak,  and  liable  to  be  attacked  by  the  concentrated  force 
of  such  a  garrison. 

2.  The  space  at  the  disposition  of  the  garrison  would  be  so  large,  that  every  part 
of  it  off  immediate  duty  on  the  front  of  Attack  would  be  quiet  and  undisturbed. 

3.  The  different  fronts  would  approach  nearer  to  straight  lines,  and  their  works 
probably  cannot  be  enfiladed ;  or  if  an  angular  or  salient  point  be  selected  for 
Attack  to  give  that  advantage,  that  very  salient  would  probably  afford  convenient 
position  for  strong  and  multiplied  interior  retrenchments. 

4.  Every  sortie  becomes  a  battle  of  armies ;  and  any  error  in  resisting  one  may 
lead  to  a  great  disaster. 

5.  Abundant  supplies  of  artillery  and  means  can  be  drawn  in  succession,  as 
required,  from  the  many  fronts  not  attacked. 

G.  Retrenchments  may  be  formed  in  succession ;  for  even  trifling  intrenchments 
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will  be  very  efficient  when  x>n  t  small  front,  backed  by  strong  forces,  and  perfectly 
secured  in  flank,  where  the  assailants  advance  from  confined  trenches,  subjected 
to  heavy  vertical  and  other  fire. 

On  the  known  advantages  which  even  a  few  slight  works,  on  a  tolerably  good  posi- 
tion in  the  field,  will  give  to  an  army  of  yery  inferior  force,  it  may  be  conceived  how 
strong  must  be  one  protected  by  any  thing  of  the  character  of  permanent  fortification. 

Subject  to  the  above-mentioned  caution,  we  give  plans  oi  the  regular  system  of 
Attack,  as  laid  down  by  Vauban,  and  never  altered  since,  as  the  best  iUuitratUm  of 
the  nature  of  the  principal  operations. 

On  referring  to  recorded  accounts  of  Sieges,  it  will  be  found,  that  against  powerful 
garrisons  the  besiegers  have  usually  under-estimated  the  required  works,  and  have 
experienced  the  necessity,  as  they  proceeded,  of  obtaining  more  support,  and  at  greater 
distances  than  at  first  intended :  this  error  has  very  probably  arisen  from  the  impres- 
sion left  in  the  minds  of  the  Engineers  by  the  precise  form  and  proportions  given  in 
Vauban's  Diagram.  An  unnecessary  amount  of  extra  work  has,  from  the  same  cause, 
(of  adhering  to  fixed  rules,  instead  of  attending  to  principles,)  been  frequently  ap- 
plied in  the  siege  of  small  places ;  but  the  evil  in  that  case  is  not  so  apparent. 

PRINCIPLES   THAT   MAT    SB&YE  TO  GUIDE   THE    DKTBRMININO  OF  THB  FBONT  POR 

ATTACK. 

As  regards  natural  causes :  the  fronts  of  a  Fortress  are  usually  deemed  unattaekahle 
by  siege  operations  when  situated  on  a  steep  rock  exceeding  40  or  50  feet  in  height. 
Also  those  surrounded  by  water  that  cannot  be  drained  off,  or  by  marshes ;  or  whose 
front,  on  which  the  approaches  must  be  carried,  is  seen  in  flank  and  reverse  by  ground 
occupied  by  the  garrison  in  accessible  situations,  having  works  on  it  which  cannot  be 
silenced  ;  or  generally  in  a  re-entering  angle. 

The  Attacks  of  Fronts  are  very  difficult  when  the  approaches  mnst  be  carried  over 
rock  or  very  stony  ground,  or  among  roots  of  trees,  or  in  a  very  wet  soil,  particularly 
where  the  natural  inclinations  will  not  admit  of  a  free  drainage  of  the  trenches.* 
Also  when  descending  towards  works  that  are  on  commanding  elevations;  or  ap- 
proaching them  on  a  lower  level,  not  being  in  the  same  plane ;  or  when  the  approaches 
must  be  carried  across  a  narrow  confined  space  presenting  a  smaller  front  than  that 
of  the  place. 

As  regards  the  nature  of  the  works :  the  difficulties  to  the  progress  of  the  besiegers 
may  be  greatly  impeded  when  the  works  are  countermined ; — where  the  ground  to 
be  passed  over  may  be  inundated  ; — where  the  front  is  in  one  very  extended  straight 
line,  or  nearly  so ; — where  the  ditches  are  cut  out  of  solid  rock ; — where  the  flanks 
have  casemated  guns } — the  revetments  en  d^charge ;— -with  .ditches  that  by  means  of 
sluices  can  be  inundated  and  dried  at  pleasure ;— or  where  there  is  a  succession  of 
lines  of  works,  each  requiring  close  breaching  batteries; — or  where  the  ground  and 
buildings  immediately  within  the  front  are  very  favourable  for  being  made  into  strong 
retrenchments ;  for,  generally  speaking,  the  nearer  the  works  of  defence,  whether  per- 
manent or  temporary,  are  to  the  Body  of  the  Place,  the  greater  obstacles  wiJl  they 
proTC  to  the  besiegers. 

Circumstances  favourable  to  the  Attack  are  of  course  the  reverse  of  the  above ; 
also  where  the  ground  to  be  passed  over  presents  much  or  occasional  cover,  either 
from  its  inclinations  or  from  artificial  objects,  as  buildings,  mounds,  trees,  enclo- 
sures, &c. 


*  Drainage  of  all  parts  of  the  trenches  is  Tery  neceaearj,  even  in  drr  soils,  to  prevent  the  effects  of 
rain  alone. 
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Ground  rising  gradually  in  one  plane  to  the  parapets  of  the  works  is  favourable 
for  the  besieger. 

It  is  advantageous  to  carry  on  Attacks  along  one  bank  of  a  river,  where  you  have 
entire  possession  of  the  other  bank,  on  which  batteries  can  be  placed  to  take  the 
front  of  attack  in  enfilade  or  reverse,  and  particularly  if  that  other  bank  is  high  and 
commanding. 

Sometimes,  a  front  that  is  not  absolutely  the  weakest  may  be  selected  for  the 
Attack,  from  some  adventitious  circumstances  of  advantage  on  other  accounts,  more 
than  counterbalancing  that  consideration.  As  for  instance,  there  may  be  peculiar 
facility  for  bringing  up  all  the  necessary  supplies  of  artillery  and  siege  stores  on  that 
side,  by  some  navigation  or  favourable  roads,  or  the  army  may  be  more  advan- 
tageously circumstanced  by  that  selection,  for  covering  the  operation  and  securing  the 
communication  with  the  depdts  from  whence  the  supplies  are  drawn. 

PRBPA&ATIOKS  FOR  OPENING  THB  TRENCHES. 

1.  Besides  the  collection  of  the  regular  D^pdt  of  Stores,*  there  are  a  vast  number  of 
materials  to  be  provided  in  the  country  itself,  and  usually  from  the  neighbourhood  of 
the  fortress ;  they  comprise 


Platforms,  Sleepers,  and  Planks. 
Splinter-proof  Timbers. 
Trestles  or  other  materials  for  Bridges 
of  communication,  large  or  small. 


Hand  barrows. 

Ballast  baskets. 

Fascines. 

Gabions. 

Pickets  and  Mallets,  Sec 


The  greatest  diligence  must  be  used  in  collecting  these  in  sufficient  quantities,  from 
the  commencement  of  the  investment ;  or  earlier,  if  a  navigation  or  other  means  of 
transport  shall  be  available  for  bringing  up  such  materials  from  a  distance. 

The  following  will  shew  the  exertions  necessary  in  order  to  be  duly  provided  vrith 
such  materials,  with  reference  to  such  an  Attack  as  is  given  in  Plates  I.  II. 

In  the  Attack  of  a  Decagon,  as  given  in  Plates  I.  and  II.,  supposing  ten  days  are 
allowed  to  prepare  the  following  materials,  as  about  two-thirdt  of  the  total  quantity, 
before  ground  is  broken,  it  will  take  870  men  per  day,  exclusive  of  non-commissioned 
officers  and  contingencies,  not  reckoning  about  400  men  employed  at  the  same 
time  in  collecting  brushwood  for  gabions  and  revetting  fascines,  or  those  on  escort 
duty,  with  upwards  of  100  carts  and  horses  collected  to  transport  these  stores,  or 
materials,  to  their  respective  destinations. 

MATERIALS. 

Trench  fascines 5  ft.  x  10  in.  diam.      ....  9,500 

Revetting  do 18  ft.  x  10  in.  diam 3,000 

Sap  gabions 2  ft.  9  in.  x  1  ft.  8  in.  ext.  diam.  13,000 

Battery  do 3  ft.  x    2  ft.  diam 1,500 

Platforms,  gun  and  howitzer    .     18  ft.  x  12  ft 66 

Ditto,       jnortar      ....       8  ft.  x    8  ft 20t 

Splinter- proofs          1  formaga- f  ^^  f^*  ^    6  in,  x  6  in 1,000 

Cap  and  ground  sills  J     ""«•     I  15  ft.  x    6  in.  x  6  in 100 

Pickets  (4.feet)  for  fascines 38,000 

Fascine  trestles 100 

*  During  the  progreH  of  the  liege,  d^pdta  of  materials,  tools,  and  stores  are  formed  in  different 
parts  of  the  trenches,  and  are  kept  supplied  with  every  article  required,  by  the  working  parties,  and 
sumctimes  Guards  of  the  Trenches,  whenever  they  come  on  duty. 

t  The  entire  number. 
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TOOLS. 


Adzes     .    .    . 

.    .    25 

Axes,  felling    . 

.    .    50 

„    broad 

.    .    20 

BilUhook]!  .    . 

.    .  850 

Crow-bars  .     . 

.     .     10 

Fascine  chokers 

.    .    35 

Pickaxes     .    . 

Saws,  hand 

cross-cut 
pit    .    . 

Spades  .    .    . 


»» 


tt 


15 
160 
20 
15 
15 


With  regard  to  Fascines  and  Gabions,  it  is  impossible  to  over-estimate  the  great 
advantage  of  an  ample  supply. 

A  Sapper  vnth  gabions  can  cover  himself  from  view  and  from  musketry  completely, 
in  about  15  minutes ;  and  partially  from  case-shot,  in  30  minutes,  in  ordinary  soij, 
after  the  gabions  are  placed. 

With  a  fascine  of  10  inches  diameter  he  can  obtain  the  same  cover  in  45  minutes  ; 
and  without  either,  he  will  require  50  minutes. 

Independently  of  that  advantage,  the  work  is  more  easily  and  regularly  executed, 
and  the  parapets  in  better  form  for  defence,  by  the  employment  of  these  means. 

It  would  be  almost  impossible  to  procure  a  supply  equal  to  all  the  demands  that 
would  follow  on  an  adherence  to  the  rules  and  drawings  laid  down  for  Sieges  in 
most  elementary  works. 

There  are  many  applications  of  fascines,  particularly  to  the  parallels,  thus  defined, 
that  probably  never  have  been  used  in  an  actual  siege,  such  as  the  crowning  of  gabions 
with  a  triple,  or  even  a  single  row,  &c.  Tracing  fascines  in  a  first  parallel  and 
approaches  are,  it  is  believed,  seldom  used,  although  certainly  they  are  of  advantage, 
and  might,  after  a  nearer  parallel  is  established,  be  taken  up,  and  the  materials  used 
again. 

In  a  Siege,  the  difficulties  and  losses  vnll  in  a  peculiar  degree  be  increased  with  the 
length  of  time  occupied  in  the  actual  operation ;  every  effort  therefore  is  made  to 
proceed  as  rapidly  as  possible  after  the  first  commencement. 

Hence  it  is  better  to  delay  the  opening  of  the  trenches  till  the  preparations  are  in 
so  forward  a  state  as  not  to  occasion  any  liability  to  subsequent  delay  for  want  of 
materials,  or  of  other  means. 

2.  Before  the  opening  of  the  trenches,  the  ground  on  which  each  part  of  the  first 
night's  work  is  to  be  executed  must  be  thoroughly  defined  and  understood. 

The  first  course  is  to  construct  a  plan,  on  which,  by  distant  observation  and 
measurement,  every  particular  feature  and  object  must  be  shewn  in  its  true  relative 
position. 

Much  inaccuracy  will  occur  by  trusting  to  the  ordinary  rough  field-sketching,  by 
pacing  and  pickets,  &c.,  &c. ;  therefore  it  is  necessary  that  the  particulars  should  be 
accurately  defined  by  good  surveying  instruments,  and  Officers  well  experienced  in  the 
kind  of  operation,  and  who  will  be  resporuible  for  the  work. 

However  well  this  may  be  done,  and  however  minute  the  observations  made  from  t 
distance  on  the  guides  to  be  afforded  by  particular  objects  and  marks,  they  will  not 
be  sufiicient  to  enable  the  Engineers  and  Sappers  to  lead,  and  place  the  covering  and 
working  parties  in  their  proper  positions  on  a  dark  night ;  and  the  consequence  of 
trusting  to  them  would  be  inevitable  confusion,  and  many  errors  in  the  works. 

In  addition  therefore  to  that  knowledge,  a  most  perfect  acquaintance  vrith  the 
locality  itself  must  be  obtained,  by  effectual  investigation  of  every  part  by  the 
Engineers  personally  on  the  spot  during  preceding  nights,  and  such  marks  even 
Jhred  as  can  be  done  without  danger  of  their  being  discovered  by  the  garrison. 

For  this  object  as  well  as  for  many  others  that  are  very  desirable,  the  garrison  should 
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be  kept  close  to  its  wills,  (if  possible,  within  them,)  particularly  by  night,  from  the 
first  investment. 

There  will  be  a  struggle  at  first,  and  perhaps  continuously,  for  the  adnntage  of 
extending  the  outposts  to  the  front  by  both  parties,  and  if  persevered  in  with  energy, 
of  which  it  is  well  worthy,  will  be  resolved  at  length  into  that  of  absolnte  power, 
which  will  probably  be,  that  a  garrison  of  moderate  strength  may  be  kept  very  dote 
to  its  works  every  night ;  and  in  the  day,  small  parties  and  stragglers  will  be  able  to  be 
out  to  from  300  to  600  yards  from  the  place,  if  the  environs  for  that  and  greater 
distances  are  well  exposed  to  the  fire  from  the  fortress. 

It  is  usual  to  attempt  to  deceive  the  garrison,  or,  at  least,  to  leave  it  very  doubtful 
as  to  what  part  it  is  intended  to  attack.  If  that  can  be  done,  it  wQl  be  of  advantage, 
but  will  require  many  additbnal  precautions,  such  as  making  the  same  eflbrts  and 
demonstrations  throughout  on  other  frx>nts  that  may  be  considered  liable  to  be 
attacked :  there  would  be  no  use  in  carrying  on  similar  pretences  against  those  that 
are  clearly  of  very  superior  strength. 

The  last  night  before  opening  of  the  trenches,  the  most  complete  recognition  of  the 
ground  to  be  traversed  and  occupied  should  take  place  by  the  Oflioers  and  Sappen 
who  are  actually  to  conduct  and  direct,  and  every  mark  placed  that  can  be  vrithoot 
risk  of  discovery,  which,  it  must  be  recollected,  may  be  made  by  any  single  enter- 
prising individual  from  the  garrison  getting  to  the  ground  by  stealth  during  the 
night  or  day. 

3.  There  is  a  system  and  peculiar  order  to  be  observed  by  working  parses,  in 
opening  ground  under  the  guns  of  a  garrison,  that  requires  to  be  understood  by  every 
man  in  the  army,  more  particularly  as  they  are  performed  in  the  night,  and  in  perfect 
silence.  Hence  it  is  most  desirable  that  the  soldiers  should  by  corps  be  exerdsed  In 
the  difl'erent  operations  that  they  may  be  called  on  to  execute. 

1.  In  practising  ordinary  trench-work,  vrith  and  vdthout  fsscines  or  gabions. 

2.  The  system  of  work  in  batteries. 

3.  The  nature  and  extent  of  the  difTerent  tasks  that  vrill  be  considered  the 
complement  of  one  tour  of  duty  in  trench  and  battery-woric  for  night  or  day. 

It  will  not  be  necessary  that  the  soldiers  should  do  much  actual  work  in  these 
exercises ;  in  many  of  them,  none ;  but  that  they  should  become  thoroughly  acquainted 
with  the  forms  of  proceeding  by  good  instruction,  and  with  what  they  will  have  to 
execute,  by  specimens  shewn  them. 

They  should  also  have  such  acquaintance  with  the  amount  of  labour  required  for 
each  defined  task,  by  seeing  a  few  Sappers  execute  them  or  otherwise,  as  may  satisfy 
them  that  they  are  by  no  means  hard,  but  can  be  readily  performed  by  a  little 
exertion. 

Another  good  result  may  be  derived  from  these  exercises  if  conducted  with  due 
formality,  in  attaching  more  military  effect  to  the  duty  than  is  usually  now  the  case. 

On  this  subject  it  may  be  useful  to  add  a  few  remarks  under  the  head  of 

MILITARY   LABOUR. 

It  is  a  matter  of  some  importance  to  ascertain  and  define  the  value  of  military 
labour,  and  the  mode  of  applying  it  to  the  greatest  advantage. 

It  may  be  afilrmed  that  the  service  that  may  be  rendered  in  a  campaign,  by  zealous 
and  well-regulated  work  to  be  performed  by  the  troops,  is  not  sufficiently  appredated, 
nor  suffident  pains  taken  to  encourage  and  enforce  it. 

The  ordinary  day  labour  of  soldiers  is  inferior  to  that  of  any  other  class  of  men ; 
and  there  are  many  reasons  to  account  for  it. 
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1.  Soldiers  lunre  bo  indncement  to  work  hard;  it  if  not  to  procure  them 
a  livelihood;  they  haye  no  encoangement  for  exertion,  or  punishment  for 
indolence. 

When  set  to  vrork,  it  is  not  uncommon  for  t  soldier  to  remark,  that  he  en- 
listed because  he  did  not  like  work. 

2.  Commanding  Officers  have  a  g;reat  dislike  to  their  men  being  so  employedt 
as  it  wears  out  their  clothes,  and  is  considered  to  tend  to  their  being  less  well 
set  up  in  the  ranks. 

3.  Officers  and  men  are  apt  to  consider  it  as  an  extra  and  unprofessional  duty. 
It  is  very  desirable  that  these  feelings  should  be  corrected,  and  that  the  army 

should  become  sensible  of  the  advantages  to  be  derived  from  laborious  exertions 
with  the  pickaxe  and  shovel,  as  laid  down  in  the  Queen's  Regulations,  but  com- 
monly little  attended  to. 

Let  an  army  once  take  the  field  well  provided  vrith  Engineers  and  Sappers  and  a 
good  depdt  of  Intrenching  Tools ;  let  them  never  neglect,  when  near  an  enemy,  to 
work  at  improving  their  communications,  bridges,  &c,  strengthening  outposts,  and 
intrenching  themselves  with  judgment  in  every  position  in  which  they  can  be 
attacked;  and  they  vrill  soon  find  the  advantage  it  will  give  them  in  a  day  of 
action, — so  great,  that  a  vast  deal  more  stress  will  be  laid  on  the  system  than  is  now 
attached  to  it. 

If  any  Officer  who  has  seen  much  service  will  recall  to  mind  the  days  on  which  he 
has  been  engaged,  and  conceive  the  force  which  received  the  Attack,  (whether  his 
own  or  that  of  the  enemy,  but  particularly  his  own,)  viith  such  redoubts  and  works 
and  cover  as  could,  with  the  means  which  vrill  be  found  suggested  under  the  heads 
of  Intrenching  Tools,  Stores,  &c.,  have  been  thrown  up  even  in  twenty-four  hours,  he 
will  at  once  perceive  how  far  superior  his  situation  would  have  been,  and  with  how 
many  more  chances  of  success.* 

From  the  commencement  of  the  Duke  of  Wellington's  campaigns  in  the  Peninsula 
and  Belgium,  Vimiera — ^Talavera — Busaco — Fuentes  d'Onor — ^Albuera — the  Nive, 
and  lastly,  Waterloo,  each  presented  circumstances  whereby  the  position  of  the 
British  Army  might  have  been  greatly  improved  by  a  timely  and  judicious  application 
of  intrenchments,  such  as  there  was  time  for :  many  casualties  might  have  been  pre- 
Tented,  and  success  made  more  certain;  and  there  were  innumerable  situations 
where  such  supports  would  have  been  of  great  value  to  outposts  and  detachments. 

It  would  not  be  an  uninteresting  study  to  take  the  plans  of  each  of  the  above  posi- 
tions, and  project  what  might  have  been  done  in  each  with  reasonable  means  at  hand, 
by  those  who  are  in  the  habit  of  employing  them. 

The  Lines  of  Lisbon  afford  a  splendid  instance  of  the  use  of  intrenched  positions. 

A  proof  of  the  manner  in  which  the  principle  will  force  itself  into  att^tion  during 
continued  campaigning  may  be  drawn  from  the  first  military  authority  extant. 

During  the  earliest  campaigns  in  the  Peninsula,  the  Engineer  Department  consisted 
of  a  few  Officers  and  a  very  small  detachment  of  the  ill-organized  Corps  of  Royal 
Military  Artificers,  vrithout  any  intrenching  tools  or  stores. 

In  1811  and  1812,  although  there  were  far  from  superabundant  means  of  transport 

*  History  it  ftiU  of  ezampln  in  proof  of  this. 

The  gain  of  the  dedsive  battle  of  Pultowa,  in  which  Charles  XII.  was  defeated  for  the  first  time  bj 
Uie  Rnsrians,  was  attributed  to  a  few  very  impeifiDet  redoubts,  thrown  up  by  the  latter  during  the 
preceding  night. 

In  the  hard.fbught  battle  of  Borodino,  in  iSlS,  the  redoubts  are  said  to  ha?e  occasioned  immense 
loss  to  the  assailants,  although  of  so  weak  ai^oftle  ttat  at  last  the  Frendi  cavalry  made  its  way  into 
them. 

VOL.  I.  F 
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with  the  army,  100  mules  were  allotted,  by  the  Dake  of  WelKiigton't  ordei%,  for  the 
conveyance  of  a  small  d^pdt  of  intrenching  tools  and  Engineers'  stores.  In  1813,  a 
pontoon  train  was  organized  and  added,  and  some  companies  of  Sappers  joined  from 
England,  but  unfortunately  not  long  before  the  Peace  of  1814. 

In  1815,  with  the  army  in  France,  companies  of  Sappers,  and  d^ts  of  intrenching 
tools,  &c.,  on  a  much  larger  scale,  were  attached  to  each  division  of  the  army. 

Notwithstanding  this  commanding  testimony  to  the  value  of  preparation  for  mili- 
tary labour  in  the  field,  and  the  importance  attached  to  it  by  that  paramount  autho- 
rity, there  is  every  reason  to  believe  that  the  same  apathy  as  heretofore  manifested 
vdth  regard  to  the  exertions  to  be  used  in  such  operations  would  still  be  found  to 
continue  in  the  Army,  and  it  therefore  cannot  be  too  strongly  deprecated.  'Whatever 
may  be  the  sentiments  or  efforts  as  regards  ordinary  work,  it  is  impossible  to  stir  a 
step  without  it  in  a  siege,  or  to  evade  the  necessity  for  exertion  then ;  still  we  can 
state  from  experience  that  in  the  Peninsula,  the  latest  service  we  have  of  the  kind  in 
Europe,  the  amount  of  work  executed  in  the  trenches  by  given  numbers  of  men  in 
given  times  was  very  far  less  than  what  it  might  have  been ;  and  even  that  was  per- 
formed in  a  listless  manner :  the  working  parties  were  handed  over  to  the  Engineers ; 
their  own  Officers  rarely  interfering  to  promote  the  operation,  unless  in  caaea  of  a 
Sortie  or  Assault,  when  they  would  immediately  resume  their  habitual  energy. 

It  is  the  duty  of  the  Engineer  to  arrange  the  men  and  tools,  and  to  give  every 
necessary  direction  and  attention  for  the  labour  being  properly  applied;  but  the 
Regimental  Officers  should  be  entirely  responsible  for  the  quantity  of  work  performed; 
and  it  should  be  held  equally  discreditable  to  a  corps  to  be  deficient  in  exertion  in 
that  branch,  as  in  the  neglect  of  any  other  duties. 

The  reauU  of  experience  $hew»  thai  the  epirit  and  ^fieieney  with  icAtcA  any  eorpe 
conducts  itself  in  working  parties  i»  no  mean  criterion  of  its  general  order  and  dio^ 
Celine.* 

The  consequence  of  want  of  exertion  in  vrorking  in  the  trenches  is  very  serious, 
independently  of  the  loss  of  time  in  the  operation,  when  the  difierence  of  a  day  or 
two  may  lead  to  success  or  the  reverse,  and  affect  the  whole  campaign :  a  larger 
number  of  men  are  employed  and  exposed,  and  this  severe  duty  comes  oftener  on  the 
men ;  for  it  is  manifest  that  if  500  men  could  by  proper  exertion  do  what  you  are 
obliged  to  bring  600  men  for,  100  men  are  employed  in  the  trenches  throughout  the 
siege  more  than  necessary;  and  this  is  not  an  exaggerated  proportion  to  allow  for 
what  has  been  the  nature  of  performance  in  such  duties. 

It  was  a  common  practice,  and  one  very  injurious  to  this  service,  as  shewing 
the  injudicious  view  taken  of  it,  namely,  that  of  keeping  the  roster  for  it  by  detach- 
ment, according  to  the  precise  strength  of  the  regiments,  and  not  by  corps,  as  it 
should  have  been :  the  consequence  was,  that  working  parties  of  a  few  hundred  men 
were  composed  of  officers,  non-commissioned  officers,  and  men  of  various  different 
regiments.  It  may  be  conceived  how  little  order  or  discipline  could  be  kept  up  in 
such  cases,  particularly  by  night,  and  how  little  these  bodies  imagined  it  to  be 
necessary :  as  a  natural  result,  many  of  the  men  made  no  scruple  of  evading  the  work, 

*  In  a  Siege,  more  than  in  any  other  service,  there  are  opportunities  for  individual  acts  of  intelli- 
gence, spirit,  and  exertion ;  and  such  acts  may  be  of  very  great  advantage,  whereas  in  the  field  they 
are  only  instances  of  a  display  of  courage. 

Hence  it  would  be  peculiarly  desirable  and  politic  at  sieges  to  establish  a  system  of  rewards  for 
such  acts. 

In  the  French  Service  it  is  quite  usual  to  order  a  gratuity  to  the  individual  or  party,  of  money,  if 
consisting  of  Privates  or  Non>commissioned  Officers :  Commissioned  Officers  obtain  promotion. 

Perhaps  medals  might  be  a  better  reward  than  money. 
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which  wu  done  with  impmiitj,  and  the  rest  worked  Tery  indolently.  This  practice 
•hould  be  abandoned,  and  all  working  parties  furnished  by  corps,  each  with  their  own 
Officers,  even  althoagh  it  may  make  a  Uttle  inequality  in  the  proportions  according  to 
their  precise  strength. 

The  most  advantageous  mode  of  applying  soldiers  to  Field  or  Siege-work  will  be, 
where  it  is  possible,  by  tasks ;  which  will  be  described  hereafter. 

With  reference  to  the  labour  of  soldiers  in  the  field  in  general, — there  is  one  con- 
sideration that  must  not  be  forgotten  in  estimating  the  amount  of  work  that  may 
xeasonably  be  demanded  from  them  in  given  times,  which  is,  that  during  the  hard- 
ships, deprivations,  and  fatigues  of  a  campaign,  they  have  not  by  any  means  the 
physical  powers  of  an  ordinary  labourer  living  at  his  own  home.  Their  task  should 
be  calculated  accordingly ;  but  whatever  it  may  be,  it  should  be  executed  with  alacrity 
and  spirit.* 

ARRANGEMENTS   PECULIAR  TO  TBB   ENGINEER   DEPARTMENT. 

The  whole  of  the  Engineer  department  will  encamp  at  or  near  the  D^pdt. 

The  Ordnance  Assistant-Commissary  will  have  charge  of  the  office  and  all  stores, 
and  will  be  responsible  for  their  care  and  maintenance. 

He  wUl  have  to  assist  him,  the  Clerks  and  Conductors  of  Stores,  and  a  small  de- 
tachment of  Sappers. 

The  tools  and  stores  of  all  sorts  vnll  be  kept  in  order  and  readiness  to  be  delivered 
out  at  a  moment's  warning,  during  nig^t  or  day,  by  the  Sappers  of  his  detachment  on 
duty. 

He  will  send  a  Sapper  daily  to  the  trenches,  to  collect  all  the  broken  and  spare  and 
dispersed  tools,  with  the  assistance  of  a  few  men  from  the  working  parties,  which  the 
Officer  on  duty  vrill  give  him. 

The  broken  tools  will  be  immediately  repaired  by  the  Smiths  and  Carpenters  em- 
ployed for  that  purpose. 

The  fascines  and  gabions  must  be  regularly  piled,  and  not  allowed  to  be  removed 
except  for  the  works. 

The  sand-bags  will  require  particular  attention,  to  prevent  their  being  purloined  for 
many  purposes  to  which  they  can  be  applied ;  as  vnll  also  the  axes,  hatchets,  and  bill- 
hooks. 

If  they  should  not  have  the  advantage  of  any  other  protection,  the  stores  and  tools 
vnll  be  enclosed  by  a  rope  fixed  to  picketing  posts,  and  no  one  allowed  within  it  by 
the  sentinel  but  parties  having  business  there. 

The  Artificers,  Fascine  Makers,  &C.,  must  be  responsible  for  the  tools  delivered  to 
them,  of  which  a  record  is  to  be  made. 

The  Ordnance  Commissary  has  charge  of  the  workmen  in  the  D^pdt. 

His  Clerks  will  enter  regularly  an  account  of  receipt,  issue,  and  expenditure  of 
stores ;  of  all  persons  attached  to  and  employed  by  the  Engineer  department ;  and  of 
their  pay,  either  for  day  or  task-work. 

The  workmen  should  be  paid  every  evening. 

The  Carpenters  are  divided  into  numbered  brigades  of  four  in  each. 

The  Sappers  into  brigades  of  eight. 

The  Miners  into  brigades  of  four. 

As  soon  as  parallels  are  entirely  established,  and  safe  from  being  carried  by  sorties. 


*  It  is  very  desirable  to  pnmde  some  regalsr  organixed  meani  bj  which  the  different  parties  could 
always  obtain  wmter,  without  having  to  send  numerous  detachments  out  of  the  trenches,  altogether 
with  imperfect  means,  for  bringing  it  in  small  quantities. 
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small  d^pdts  are  formed  in  them,  where  the  Officen  of  Engineers  will  be  able  to  send 
readily  for  any  article  required.  A  guard  is  placed  over  them,  with  at  least  one  Sap- 
per; and  the  platforms  (among  other  things)  may  be  collected  there  by  degrees^ 
brought  in  by  the  working  parties,  to  be  in  readiness  as  soon  as  required,  and  from 
whence  they  will  be  less  liable  to  be  mixed  than  when  brought  at  once  from  the  main 
d^pdt  to  the  batteries. 

The  following  will  be  the  dimensions  and  prices*  paid  for  the  fascines  and  gabions, 
&C.,  brought  in  by  the  different  parties. 

The  prices  are  calculated  on  the  supposition  that  the  parties  find  their  own  materials, 

where  they  are  in  plenty  and  near  at  hand.* 

ft.  in. 


fDiameter  (from  centre  to  centre)  of  1    o    g 

ready        P"***' J 

'5®*°yj  HcightofthewattUng 5    0 


Battery  Fasdnes. 

18  feet,  2t.  6d, 

12  feet,  It.  lOd. 

9  feet,  It.  bd. 


Large  Sap   Gabion 

for  stuffing,  6t.  each.  j^.^^^  ^^^^^  ^^^^^  seyenteenT    ^  g 

^    pickets J 

{Diameter 2  0 
Kl*iS7uS^of«.h-  ::  It 

or  stakes    \  Diameter     .    from  1  to  0  1^ 

ri8  0 

Length •{  12  0 

[90 

Diameter  10  inches,  or  circumference      2  7 
^Distance  of  the  gads  asunder  ...      09 
Fascines    for  stuffing  the"| 

large  Sap  Gabion,  having  I  Length 5  0 

a  Stake  or  Picket  within  |  Circumference 2  0 

each.  It.  J 

Tracing  Fascines  (Fatigue  f  Length 5  0 

work.)  \  Circumference 2  0 

Fascine  Pickets  TFatiirue  ^  /  length  not  less  than 3  0 

V      6"  •;  "^  Circumference,  at  thick  end,  from  3  to  0  5 

Gads  rFatiffue  )  f  Length  not  less  than 4  6 

^       °    ''^  1  Circumference,  at  thick  end,  from  3  to  0  5 

Stakes  for  the  Horses  or 


0 
10 


takes  for  the  Horses  or"|  ,        , 

Trestles  for  making  Fas- I J^?"^:^"- •    '    ' .' X 

cineson.  J  Circumference,  about 0 

Horses  or  Trestles  all  ready,  1 

the  6  for  an  18-feet  Fas- I  Distance  asunder 2    6 

cine,  St.  J 

Fascine  Mallets,  (of  hard  /  Ji?°S^V^  ^J^^Il'*^ ?  ""' 2    ^ 

wood  )  It  6d  I  ^>"°®^^  of  ^**^o 5  or  0    6 

*^     '      '  I  Length  of  the  handle      .    .     from  3  to  5     0 

fLength  of  each  ...  14    0 

3  Sleepers,   i  Width 0    5 

(^Thickness     ....  06 

{Length 8     0 

Width 0    8 

Thickness     ....  08 

r  Length  of  each .    .    .    10    0 

14  Planks,    i  Width 10 

[Thickness     ....      02 


Each  Gun  Platform,!  lOt., 


*  These  prices  will  of  coune  be  liable  to  variation  from  localities :  tbose  giyen  above  are  taken 
from  memoranda  of  Peninsular  Service. 

t  These  platforms  are  of  the  lightest  advisable  description,  and  will  weigh  less  than  those  given  in 
the  list,  p.  73.  Whatever  changes  may  occur  in  the  construction  of  platforms,  &c.,  &c.,  the  above, 
as  the  result  of  much  experience,  have  been  retained  as  valuable  precedents,  though  they  should  be 
but  partially  applied.—  Editon, 
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Each  13  or  heavy  10-inch 
Mortar  Platform,  8*.       "^ 


ft.    in. 

fLength 7    0 

f  3  Sleepers,  i  Width 0    8 

[^Thickness     ....      08 

«  fLength 6    0 

Lll  Sleepers.  •{  Width 0    8 

I^Thickness     ....      08 

Each  S.inch  Stone  or  other"!  fLength 8    0 

light  Mortar  Platforms,  U2  Sleepers.  •{  Width 0    6 

78.  J  (^Thickness     ....      06 

Length from  9  to  12    0 


Magazines,  It.  6rf.  each  ^Thickness from  6  to    0 


10 
10 


Carpenters,  for  pointing,  trimming,  and  cutting  pickets  to  their  proper  length,  may 
be  allowed  It.  per  100,  the  pickets  being  brought  in  for  them. 

The  Sappers  and  Men  of  the  Line  attached  to  the  department  are  paid  according  to 
the  Regulations. 

The  Fatigue  parties  from  the  Line,  for  collecting  materials  in  the  rough  and  in  bulk, 
and  the  ordinary  working  parties  during  the  siege,  are  not  paid. 

The  Serjeant  of  theDepdt  will  receive  these  stores,  and  give  an  account  regularly  of 
the  quantity  delivered  to  the  Clerk,  to  be  entered  in  the  books,  as  well  as  all  issues. 

All  the  articles  which  are  not  well  made  and  nearly  according  to  the  prescribed 
dimensions  will  be  rejected ;  for  those  accepted,  a  receipt  will  be  given  as  they  are 
brought  in. 

Gabions,t  to  be  received,  must  be  strong,  stand  firm,  and  upright,  and  the  work 
close ; — a  few  rows  of  wattling,  well  bound  together  by  at  least  four  gads  at  top  and 
bottom ;  and  in  no  part  of  their  length  or  diameter  varying  more  than  2  inches  frx>m 
the  proper  dimensions. 

Battery  Fa8cines,t  to  be  accepted,  must  be  straight  and  cylindrical,  closely  bound 
vrith  good  thick  gads  not  more  than  9  inches  asunder,  and  the  knots  well  tied  and  in 
a  line ;  the  length  to  be  exact,  and  the  thickness  in  no  part  to  vary  more  than  one 
inch  from  that  prescribed. 

DIRECTIONS   TO  THB   OFFICERS    AND   ENOINBBRS,   AND   THBIR   DISTRIBUTION. 

The  Second  in  Command  will  be  Director  of  the  Attacks.  He  will  be  obeyed  by 
the  Department  in  all  parts,  and  must  pay  his  particular  attention  to  preserve 
regularity  in  the  trenches,  and  more  especially  to  the  laying  out  of  all  new  works. 

The  Brigade-Major  and  Adjutant  will  keep  in  order  the  Returns,  Rosters,  Official 
Letters,  &c.,  and  have  particular  charge  of  the  Sappers :  they  will  occasionally  be  able 
to  visit  the  trenches  to  assist  the  Commanding  Officer,  or  for  his  information. 

A  certain  number  of  Officers  will  be  divided  into  numbered  brigades  of  two  in 
each. 

The  unattached  Officers  may  be  in  the  first  instance  employed  in  setting  to  work 
the  Gabion  and  Fascine  Makers,  and  in  arranging  the  Platforms,  or  they  may  be 
put  as  supernumeraries  to  the  Brigades. 

A  nominal  list  will  be  made  out  of  the  distribution  of  the  Officers  and  Sappers. 

The  hours  of  relief  will  be  4  p.m., — Midnight, — and  8  a.m.  Or,  5  p.m., — 3  a.m., 
— and  9  a.m.,  as  found  best,  to  which  the  Officers  must  make  it  a  point  to  be 
punctual,  particularly  for  the  afternoon  relief.    There  should  be  some  means  taken 

*  Used  as  planking ;  they  were  unnecessarily  thick. 
t  See  '  Gabion,'—'  Fasciae.* 
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of  fixing  the  time  by  signal  or  otherwise,  once  in  each  twenty.four  hoiin»  for  the 
whole  encampment. 

The  Officers  of  Engineers  must  pay  particolar  attention  to  the  different  direetioiia 
for  carrying  on  the  works,  which  will  be  given  out  by  the  Commanding  Engineer. 
They  will  recollect  that  the  main  object  in  a  Siege,  where  the  new  work  is  generally 
commenced  at  night,  is  ammgementf  upon  that  point  too  great  a  stress  cannot  be 
laid;  they  must  therefore  use  their  utmost  exertions  to  preserve  regularity  and 
system  in  all  the  operations.  It  is  better  to  delay  half  an  hour,  or  even  an  hour,  in 
commencing  work,  than  to  begin  in  confusion ;  they  must  call  upon  the  Officers  of 
the  working  parties  to  enforce  their  directions,  and  to  encourage  the  greatest 
exertions  on  the  part  of  the  workmen. 

The  Commanding  Engineer's  daily  order,  given  at  2  p.m.,  will  make  every  one 
acquainted  with  the  works  to  be  executed  during  the  ensuing  twenty-£par  hours. 
The  Officers  must  cause  their  Sappers  to  see  every  article  they  will  require  prepared 
in  time ;  that  is,  tools  or  stores  laid  out,  and  tracing  lines,  measuring  rods,  Ace,  pre- 
pared, and  the  Senior  Officer  of  each  Brigade  will  order  the  arrangement  of  his  party. 

They  will  report  particularly  in  vrriting  to  the  Commanding  Engineer  the  good 
conduct  of  any  of  the  Sappers  and  Miners,  as  well  as  any  instance,  if  tucfa  should 
occur,  of  misconduct  of  any  kind,  or  of  want  of  spirit,  exertion,  or  alnlity. 

The  Senior  Officer  of  each  Brigade  will,  on  his  return  from  duty,  send  in  to  tlie 
Office  a  written  account  of  the  extent  of  work  peiformed,  with  remariu  on  the  conduct 
of  the  working  parties  and  of  the  corps  they  were  furnished  by,  as  wdl  as  a  detail  of 
the  occurrences  of  his  relief;  such  as,  of  Sorties,  of  the  nature  of  the  fire  from  the 
enemy,  and  of  our  own,  with  their  apparent  effects ;  the  works  the  enemy  may  be 
carrying  on,  as  far  as  he  can  perceive,  &c.  These  Reports,  revised  by  the  Director, 
will  be  copied  into  a  book  or  journal,  kept  at  the  Royal  Engineers'  Office  for  that 
purpose  by  the  Adjutant. 

They  will  give  certificates  in  writing  to  the  parties  for  all  task-woric;  fimr  which 
purpose  they  will  find  it  convenient  to  go  prepared  with  everything  written  on  small 
slips  of  paper  but  the  quantity  of  work,  which  can  be  filled  in  on  the  spot.  For  the 
Sap,  and  such  works,  the  payment  will  be  made  on  these  certificates. 

OPEKINO  THE  TRBNCHE8  AND   FIRST  PARAI.LEL. 

It  is  usual  to  undertake,  on  the  first  night  of  opening  the  Trenches,  the  entire  of 
the  First  Parallel,  or  protective  position,  and  its  approaches.  See  figs.  2,  3,  and  4, 
Plate  I. 

We  will  assume  in  this  case  that  this  Parallel  is  to  be  at  about  600  yards  from  the 
salient  angles  of  the  covert-way,  vdth  two  or  three  approaches,  as  shewn  in  Plate  L 

The  COO  yards  distance  for  the  First  Parallel  is  from  the  main  works  of  the  place, 
without  regard  to  any  detached  works,  unless  they  are  large;  it  is  considered  in 
ordinary  cases  the  best,  because  beyond  the  effect  of  much  injury  from  grape  shot  or 
musketry,  or  of  any  serious  sorties  from  a  garrison  of  moderate  strength ;  and  because 
it  is  about  the  extreme  distance  for  very  steady  howitzer  practice. 

The  Parallel  is  extended  in  length  50  or  60  yards  beyond  the  prolongation  of  the 
extreme  faces  of  the  works  of  the  front  to  be  attacked,  and  turned  round  at  the  ends 
as  a  protection  to  each  flank,  or  should  be  finished  by  a  redoubt  or  palisading,  where 
there  is  much  to  apprehend  from  sorties,  if  the  garrison  is  strong.    See  Plate  I. 

The  approaches  in  zigzags  should  be  directed  to  a  point  at  least  30  yards  outside 
of  the  extreme  parapet  or  covered  way  of  the  garrison  from  whence  fire  could  be 
directed  on  them,  in  order  to  avoid  effectively  not  only  enfilade  but  ricochet  shot. 

In  section  the  parallels  are  10  feet  wide,  including  the  front  banquette,  and  the 
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approaches  8  feet  withoat  t  banquette ;  each  of  them  having  an  average  depth  of 
3  feet,  with  a  slight  fall  from  front  to  rear  for  drainage,  and  which  also  affords  some 
advantage  in  defilading  the  trench,  or  improving  its  cover.*    Plate  I.  figs.  2,  3,  4. 

Means  for  getting  easily  ont  of  parallel  and  approach  to  oppose  sorties,  particularly 
from  the  former,  should  be  afforded. 

The  interior  slope  and  top  of  the  parapet  of  the  parallel  is  shaped  with  the  shovel, 
so  as  to  give  the  most  cover  ¥dth  a  proper  height  (4  feet  2  inches)  to  fire  over. 

In  great  Sieges,  or  Attack  of  Fortresses  of  the  1st  and  2nd  orders,  the  width  of 
the  parallel  vrill  require  to  be  increased,  and  in  very  small  ones  may  be  reduced. 

The  approaches  forming  the  roadways  into  the  trenches  could  hardly  be  reduced 
under  any  circumstances ;  and  those  of  the  first  entrance,  that  is,  up  to  the  first 
parallel,  will  probably  be  better  of  greater  width,  to  give  more  freedom  of  passage. 

It  will  be  an  object  to  endeavour  to  conceal  from  the  garrison  the  time  of  the 
opening  of  the  trenches,  because  if  the  first  night's  work  can  be  executed  ¥dthout 
interruption,  the  operation  will  be  much  facilitated,  and  many  casualties  saved. 

This  is  to  be  done  by  keeping  the  assembling  of  the  troops  for  the  purpose,  and 
other  demonstrations,  as  little  perceptible  as  possible. 

The  Coveringt  and  Working  parties  will  be  given  from  the  nearest  encampment ;  the 
latter  will  assemble  in  due  time  at  the  Engineers'  D^pdt,  where  the  tools  and  materials 
will  have  been  laid  out  in  readiness  for  them. 

To  preserve  ordinary  appearances,  the  Pickets  usually  employed  to  confine  the 
garrison  to  their  works  will  proceed  in  their  accustomed  manner  and  time :  they  will 
form  part  of  the  covering  party  for  the  night. 

Immediately  after  the  darkness  of  the  night  is  sufiiciently  complete  to  huure  the 
impossibility  of  observation  from  the  enemy,  the  Engineers,  aided  by  their  Sappers, 
proceed  to  mark  out,  as  rapidly  as  they  can,  the  lines  of  parallel  and  approaches. 

No  saving  of  time,  however,  is  to  justify  any  degree  of  inaccuracy ;  they  will  there- 
fore have  considered  deeply,  and  by  as  many  actual  trials  as  possible,  in  recognizing 
and  fixing  the  localities,  how  to  secure  the  opening  of  thie  trenches  with  accuracy 
and  rapidity. 

As  soon  as  the  necessary  given  points  shall  be  found,  the  especial  Covering  party 
for  the  protection  of  the  work  will  be  led  out  to  their  positions  by  Officers  of 
Engineers. 

The  main  bodies  will  be  posted  in  line  about  100  yards  in  rear  of  the  parallel  that 
is  to  be  formed,  and  in  the  intervals  and  on  the  flanks  of  the  approaches. 

If  any  part  of  it  can  be  placed  under  cover  of  rising  ground,  buildings,  &c.,  advan- 
tage will  be  taken  of  the  circumstance. 

Strong  advanced  Guards  are  detached  to  about  100  yards  in  front  of  the  parallel ; 
they  will  remain  coUected  in  small  parties ;  posting  in  their  front  again,  a  line  of 
Pickets  near  enough  to  prevent  any  one  passing  between  them  unobserved. 

To  prevent  mistakes  and  false  alarms,  the  working  parties  must  be  made  acquainted 
with  the  fact  of  a  portion  of  the  covering  parties  being  in  their  front 

In  laying  out  the  lines,  the  principal  points  are  first  marked  with  pickets  made 
visible  by  bunches  of  straw,  or  white  paper,  about  their  heads ;  and  the  intervals 

*  The  rear  of  the  trench  U  much  the  most  ezpoaed  to  the  fire  from  the  garrison ;  although  not 
actually  in  view,  many  casualties  happen  there  from  shot  dropping  in  immediately  over  or  through 
the  top  of  the  loose  earth  parapet. 

t  The  protective  force  has  usually  been  denominated  in  the  British  Service  "  the  covering  party  t** 
which  may  be  correct  previously  to  the  construction  of  any  of  the  trenches;  but  subsequently 
**  guard  of  the  trenehet**  would  seem  to  be  more  appropriate,  and  is  more  in  accordance  with  the 
practice  of  other  nations. 
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defined  by  straight  lines  of  white  Upe,*  which  is  to  denote  the  actual  line  of  the 
excavation. 

Each  man  of  the  working  party  carries  a  pickaxe  and  shovel,  and  a  tracing  £ucine 
(if  the  latter  be  employed);  the  fascine  on  the  shoulder  that  will  be  towards  the 
enemy  as  he  files  into  his  position  to  work. 

When  the  lines  for  the  works  are  sofilciently  marked  out,  the  Brigades  of  Engineers, 
with  their  Sappers,  lead  out  the  working  parties  direct  to  the  several  points  from 
whence  each  is  to  be  arranged. 

When  the  head  of  the  file  reaches  the  fixed  point  firom  whence  that  party  is  to 
commence,  he  is  halted,  and  his  fascine  taken  by  a  Sapper  and  laid  parallel  to  the 
white  line,  and  at  18  inches  fi:t>m  it ;  the  next  man  files  up,  and  the  same  is  done  with 
regard  to  his  fasdne,  and  so  on  till  the  whole  are  placed,  every  man  in  succession 
sitting  down  on  his  fascine,  which  thus  marks  the  length  of  trench  allotted  to  each. 

There  must  be  no  wavering,  or  chance  incurred  of  misleading  the  covering  or 
working  parties  to  their  precise  points  in  the  nearest  direction,  and  by  that  which  is 
most  clear  of  obstructions :  if  at  all  necessary,  men  with  dark  lanthcNrns  will  be  fixed 
at  particular  points,  essential  for  obtaining  the  proper  direction. 

Lanthoms  for  this  purpose  may  be  fixed  or  hung  on  a  disc  of  tin  or  wood,  to  form 
a  screen  on  the  side  of  the  garrison,  and  must  only  be  intrusted  to  a  N.  C.  Ofilcer  of 
Sappers,  or  some  man  who  can  be  thoroughly  depended  upon  for  steadiness  and 
intelligence,  to  prevent  its  being  observed  by  the  enemy.  The  light  should  be  small, 
and  not  allowed  to  strike  on  any  near  object. 

When  the  whole  are  placed  by  all  the  Brigades,  and  not  till  then,  the  vrord  is  passed, 
or  some  signal  given,  (that  cannot  be  perceived  by  the  garrison,)  to  conunenoe  vrork, 
which  is  then  to  be  pushed  on  vigorously ;  but,  if  still  undiscovered  by  the  enemy, 
with  as  little  noise  as  possible. 

Should  no  tracing  fascines  be  employed,  the  proceeding  is  carried  on  in  the  same 
form  i  but  other  means  must  be  adopted  for  placing  the  men  at  a  proper  distance 
asunder. 

The  first  night's  work  is  necessarily  a  short  one :  suppose  the  excavation  actually 
to  commence  at  nine  or  ten  o'clock  of  a  summer's  night,t  there  vrill  be  probably  five 
or  six  hours  available  in  the  dark,  and  about  three  more  after  davm. 

It  is  usual  to  anticipate  but  a  small  portion  of  work  to  be  executed  on  this  first 
night ;  each  workman  having  5  feet  of  length  of  trench,  and  the  given  depth  of  3  feet 
to  excavate,  only  4  feet  in  vridth  is  the  quantity  laid  down  as  reasonable  to  expect, 
being  less  than  2^  cubic  yards.  This  should  be  considered  as  the  very  minimum, 
even  in  unfavourable  soils,  (not  being  rock  or  swamp,)  or  when  the  weather  is  par- 
ticularly bad,  or  the  party  under  serious  interruption  from  the  enemy ;  it  is  a  very 
trifling  amount  of  work  for  a  man  to  execute,  and  half  of  it  vrill  be  done  by  him 
voluntarily  within  the  first  hour,  in  order  to  gain  cover; — so  small  a  result  leads  to 
the  space  obtained  being  most  confined,  and  inconvenient  to  contain  the  guard  as 
well  as  the  workmen  in  the  morning,  besides  that  many  other  advantages  would  arise 
from  greater  energy  in  the  first  night's  work. 

Indeed,  it  is  on  record  that  the  excavation  for  parallel  and  approach  is  frequently 
completed  during  the  first  night,  leaving  only^he  shaping  and  putting  banquettes  for 
the  next  party. 

*  In  Foreign  Senrices  a  light-coloured  rope  iu  usually  employed;  white  tape,  or  long  itripa  of 
linen,  however,  of  from  I  to  2  inchea  broad,  a«  used  in  our  Service,  is  particularly  conipicuoua  in  the 
dark,  very  portable,  easily  procured  and  managed,  may  be  occasionally  saved,  washed,  and  used 
again,  and  is  considered  altogether  preferable. 

t  Latitude  38°. 
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In  reference  to  Siege  and  Field-works,  the  quality  of  the  soil  ia  sometimes  divided 
into  three  classes. 

1.  Light,  and  to  be  worked  with  the  spade  and  shovel  alone. 

2.  Requiring  one  pickaxe  to  two  shovels. 

3.  Requiring  one  pickaxe  to  each  shovel,  which  may  be  deemed  the  hardest^ 
not  induding  rock  or  large  boolder  stones. 

The  third  case,  consequently,  would  require  double  the  number  of  men  to  execute 
any  given  quantity  of  trench-work  that  the  first  would ;  or  at  given  distances  asunder 
the  men  would  do  half  the  amount  of  excavation. 

A  man  working  by  day  for  ten  hours  could  excavate  in  the  light  soil,  and  throw  out 
earth  with  the  shovel  in  such  a  trench,  to  the  amount  of  about  10  or  12  cubic  yards. 

A  complete  parallel  10  feet  wide  by  3  deep,  at  the  length  of  5  feet  per  man,  would 
be  less  than  half  that  quantity,  that  is,  little  exceeding  5^  cubic  yards,  and  should  be 
done  ¥dth  tolerable  ease  in  light  soil  during  the  first  night ;  or,  in  more  difficult  soils 
requiring  occasional  use  of  the  pickaxe,  8  feet  in  vndth  (under  4|  cubic  yards)  might 
be  completed. 

Either  of  these  quantities,  therefore,  according  to  circumstances,  might  be  expected 
for  the  first  night's  work,  except  in  peculiar  cases  of  difficulty. 

During  the  night,  and  particularly  just  before  perfect  daylight,  the  men  must  clear 
away  the  upper  step  of  the  banquette  or  berm  of  18  inches  in  front  of  the  excavated 
line,  and  lower  the  top  of  the  parapet,  throwing  the  stuff  in  both  cases  well  to  the 
front,  in  order  to  leave  space  for  the  earth  subsequently  to  be  excavated,  without  the 
necessity  in  the  day  of  exposing  the  workmen  to  the  enemy's  fire. 

All  these  arrangements  will  be  much  easier,  and  the  entire  operation  more  readily 
and  cheerfully  performed,  if  the  whole  of  the  troops  understand  thoroughly,  by  pre- 
vious practice,  what  is  required,  and  what  is  its  utility. 

Besides  the  precise  number  of  workmen  calculated  to  fill  up  the  entire  space,  there 
is  always  added  a  good  reserve  (about  ^)  to  allow  for  any  deficiencies  when  laid  out, 
and  for  casualties,  &c. ;  and  even  should  that  reserve  not  suffice,  the  General  Officer 
commanding  in  the  trenches  orders  out  what  may  be  necessary  from  the  pickets,  in 
reserve,  in  camp. 

The  working  parties  are  laid  out  from  the  front,  that  is,  along  the  parallel  first,  and 
thence  to  the  rear  along  the  approaches ;  so  that  any  deficiency  may  affect  the  rear 
and  part  most  distant  from  the  enemy,  where  it  is  easier  to  be  provided  for. 

It  must  be  expected  that  there  will  be  various  spots  and  places  to  cross  that  will 
present  more  difficulty  and  require  more  skill  to  complete  than  the  rest. 

1.  Water-courses  and  drains :  these  must  not  be  interrupted,  and  will  require 
pipes  or  openings  made  up  of  planking  or  other  means  to  leave  a  free  passage ; 
otherwise,  it  will  be  necessary  to  open  them  subsequently  with  much  labour  and 
difficulty. 

2.  Hard  roadways,  perhaps  paved. 

3.  Buildings,  walls,  ditches,  shrubberies  or  trees,  &c.,  &c.,  &c 

To  all  such  places  a  few  Sappers,  or  of  the  regular  men  attached  to  them,  should 
be  appointed,  who  will  be  properly  provided  with  means,  and  will  understand  how  to 
complete  the  line  over  such  obstacles.  Where  the  entire  of  the  soil  is  of  rock  or  bad 
swamp,  it  may  be  deemed  impracticable  to  carry  on  siege  operations  over  it,  in  front 
of  a  garrison  of  any  power.  Such  ground  may  be  passed,  and  even  batteries  con- 
structed on  it,*  by  the  necessary  extra  earth  or  materials  brought  firom  the  nearest  or 


*  A  foandatioo  of  two  crotaed  coones  of  Cucinet  will  support  any  work  on  a  mmg.—EdUwra, 
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most  convenient  place,  if  that  put  of  the  operation  be  oi  tmall  taUmi ;  to  anfat,  the 

trench  may  be  widened  when  depth  cannot  be  obtained. 

The  General  in  command  of  the  trenches,  and  the  Goard,  take  the  dutj  lor  twenty- 
four  hours,  and  are  relieved  at  mid-day ;  the  Guard  being  furnished  by  baftaliom,  U 
not  by  brigades. 

The  working  party  take  the  duty  for  twelve  boors,  and  are  relieved  •smlly  at 
6  A.  If.  and  6  p.  m.  ;  the  duty  should  be  by  companies  at  least,  bat  better  by  la- 
ments: in  neither  case  by  mere  mixed  detachments.  If  the  besieging  Ibree  be 
strong  enough  in  proportion  to  the  siege-work  to  be  executed,  a  more  fim|iieBt  relief 
of  working  parties  would  tend  to  the  more  rapid  completioa  of  the  work ;  bat  the 
arrangements  should  be  such  as  to  give  the  troops  at  least  three  petioda  oet  of  the 
trenches,  for  one  in. 

The  Engineers,  Sappers,  and  men  attached,  should  have  three  reliefii  in  the  tweaty- 
four  hours,  and  at  different  periods  from  the  working  parties ;  but  they  will  be  well 
off  if  they  are  in  sufficient  number  to  have  not  more  than  one  in  fimr  toon  in  tbe 
trenches. 

When  working  parties  are  tasked,  they  should  be  dismissed  scmpnloosly  as  soon  at 
the  task  is  completed ;  and  more  work  will  be  obtained,  and  with  more  alacrity  and 
satisfaction  to  the  men  by  this  mode,  than  by  keeping  them  lingering  over  the  work 
for  twelve  hours.  There  is  also  a  great  advantage  in  getting  the  vrork  elear  of  tbeae 
men  for  some  time  before  the  new  party  comes  in ;  such  interval  is  most  nsefolly  em* 
ployed  by  the  Sappers  and  their  assistants  in  arranging  the  tools  and  work,  and 
adjusting  or  completing  any  part  that  may  be  a  little  irregular,  deficient,  or  eipoaed  t 
this  is  so  desirable,  that  when  the  men  work  even  by  /mie,  it  is  well  to  eoUeet  and 
retire  them  a  full  half-hour  before  the  arrival  of  the  new  party. 

If  the  working  parties  have  their  arms,  and  form  part  of  the  strength  of  the  Ibroe 
for  resisting  sorties,  they  must  not  be  dismissed  from  tk»  treneket  mUofttktr^  till 
relieved,  but  will  be  in  that  case  only  withdrawn  from  the  work. 

In  cases  of  reliefs,  or  generally  of  parties  meeting  on  any  account  in  the  trendieit 
the  out-going  party  invariably  halts,  and  lets  the  in-coming  pass. 

Should  the  opening  of  the  trenches  be  decidedly  discovered  even  eariy  in  the  even- 
ing, and  a  heavy  fire  directed  upon  it,  it  can  still  be  forced  on  by  discipline  and  SfMt, 
and  without  so  much  loss  as  might  be  expected. 

The  same  precautions  must  still  be  taken  by  the  Engineers  to  insore  eorreei 
positions  and  lines,  and  in  bringing  the  parties  up.  The  only  diffierenoe  in  the 
arrangements  will  be,  that  under  such  fire  the  workmen  commence,  each  man  aa  Boon 
as  placed,  in  order  that  he  may  be  sooner  under  cover. 

The  result  of  such  a  night,  however,  will  be  some  inaccuracies,  and  some  parte  im- 
perfectly completed ; — reserves  will  then  come  more  particularly  into  service,  and 
there  will  be  more  need  for  the  adjustments  applied  by  the  Sappers  and  assutanta. 

In  order  to  reduce  the  amount  of  duty,  and  the  number  of  men  in  the  trenches,  it 
is  the  general  custom  now  to  make  the  working  parties  take  their  arms  and  accoutre- 
ments,* so  as  to  make  up  with  the  guard  the  necessary  number  to  resist  sorties.  It 
is  attended,  however,  vdth  many  inconveniences.  The  arms  and  accoutrements  are  a 
great  incumbrance  to  them,  and  being  laid  on  the  reverse  of  the  trench,  are  liable  to 
be  injured ; — in  case  of  a  sortie  or  alarm  it  is  not  easy  to  get  these  men  collected  and 
in  order;  they  become  mixed  with  the  guard,  and  hence  arises  confusion;  nor  are 
they  easily  brought  back  to  the  work. 

At  all  events,  however,  it  is  particularly  desirable  that  the  parties  who  first  break 

*  Their  knspMcka  are  left  in  ctmp. 
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ground  fthoold  not  take  their  armi:  they  have  each  two  intrenching  todb,  and 
perhaps  a  fascine,  to  carry ;  therefore  systematic  exertions  are  required  from  them  % 
and  it  is  unusual  at  that  period  to  be  opposed  by  any  great  sortie. 

It  would  be  less  inconvenient  for  the  morning  relief  to  be  armed,  u  they  will  havQ 
few,  if  any,  tools  or  stores  to  carry;  they  can  also  take  better  care  of  their  arms,  and 
may  be  more  likdy  to  want  them  during  the  ensuing  day. 

SORTIES. 

In  ordinary  Sieges,  Sorties  in  much  force,  made  upon  the  approaches  when  not  less 
than  250  yards  distant, — ^that  is,  up  to  the  second  parallel  and  its  batteries,  or  ftother, 
— can  seldom  be  very  injurious  to  besiegers,  unless  the  latter  are  guilty  of  great 
neglect  or  want  of  caution,  or  have  very  imperfect  means  of  protecting  themselves. 

The  garrison  in  making  a  sortie  has  one  advantage,  namely,  the  shortness  of  the 
distance  to  be  passed  between  the  first  alarm,  and  being  in  contact  with  the  enemy ; 
so  that  if  the  besiegers  are  negligent,  it  partakes  of  a  surprise ;  but  that  advantage  is 
to  be  neutralized  by  the  troops  in  the  trenches  being  taught  always  to  expect  such  an 
attack  at  any  moment,  and  the  measures  to  be  adopted  being  thoroughly  understood. 

After  the  French  had  made  one  or  two  sorties  at  St.  Sebastian  vrith  some  success 
on  a  parallel  at  about  200  yards  distance,  the  Guard  in  the  exposed  part  of  it  were 
made  during  the  night  to  sit  on  the  reverse  of  the  trench  with  their  arms  in  their 
hands,  in  expectation  of  the  next,  and  under  instructions  to  charge  the  en^ny  the 
instant  they  should  be  seen  on  the  parapet.  This  accordingly  took  place,  and  it  vras 
driven  in  at  once  without  an  attempt  at  a  struggle,  and  yn»  the  lut  attempt  of  the 
kind. 

The  Sortie  is  also  considered  to  have  an  advantage  in  being  covered  by  the  fire 
from  the  place;  but  if  it  be  advanced  to  any  distance  from  the  works,  it  will 
probably  suffer  more  loss  in  retiring  to  them,  than  the  besiegers  will  firom  the 
artillery  of  the  garrison. 

The  disadvantages  of  the  troops  making  the  Sortie  are— 

1.  That  they  necessarily  attack  a  superior  force,  probably  very  superior:  the 
ordinary  rule  is,  that  the  Guard  of  the  trenches  should  be  equal  to  three-fourths 
of  the  garrison ;  it  is  seldom,  if  ever,  that  a  sortie  will  be  of  any  thing  like  that 
proportion,  and  the  far  greater  number  of  comparatively  small  force. 

2.  That  they  are  under  the  moral  impression  that  definitively  they  will  be 
forced  to  retire ;  and  the  only  question  being  when  that  is  to  take  place,  they 
must  be  inclined  to  yield  to  the  first  spirited  attack  made  on  them. 

3.  In  retiring,  which  it  must  come  to,  and  necessarily  in  some  confusion,  the 
exposure  and  consequent  loss  must  be  heavy. 

4.  Every  loss  to  the  garrison  is  irreparable;  whereas  the  supply  for  the 
trenches  is,  as  it  were,  inexhaustible ;  in  other  words,  the  advantage  would  be 
with  the  besiegers  in  the  loss  of  man  for  man  with  the  garrison. 

It  would  of  course  be  of  vast  importance  to  the  garrison  If  by  sortie  it  could 
obtain  possession,  even  for  a  short  period,  of  any  of  the  armed  batteries  of  the 
attack ;  but  such  an  advantage  is  not  to  be  anticipated,  unless  occasionally,  perhaps, 
in  sieges  of  very  large  places. 

The  principal  efforts  are  made  upon  unfinished  portions  of  vroik,  and  the  success 
vrill  be  more  likely  to  be  effective,  if  such  unfinished  part  is  extensive,  and  coiise* 
quently  farther  removed  from  support 

A  very  short  possession  of  parts  of  the  trenches,  lined  with  gabions,  may  cause 
much  trouble,  time,  and  casualties  to  the  besiegers :  the  gabions  being  overturned 
into  the  trench,  and  partially  cut,  are  extremdy  difilcult  of  removal,  thus  adding 


92  ATTACK    OF    PORTRB88B8. 

greatly  to  the  slow  process  of  the  Sap,  or  gradual  progress  made  generally  in  the 
near  approaches. 

The  disposition  of  the  Covering  Party  on  the  breaking  ground  for  the  First  Parallel 
is  as  follows : 

The  main  body  is  drawn  np  in  distinct  lines,  between  and  on  the  flanks  of  the 
approaches,  and  about  100  yards  in  rear  of  the  parallel,  detaching  strong  advances  to 
about  100  yards  in  front  of  it,  which  also  remain  in  compact  bodies,  excepting  a  doee 
line  of  Pickets  or  Sentries,  another  100  yards  more  in  front. 

These  Pickets  must  be  throughout  on  the  sharpest  alert,  with  their  arms  always  in 
hand,  frequently  applying  their  ear  to  the  ground,  in  order  to  be  early  aware  of  any 
moTcment  of  the  enemy  towards  them. 

If  a  single  man  or  two  should  approach  to  reconnoitre,  (which  is  very  usual,)  they 
must  allow  him  or  them  to  pass,  and  endeavour  to  make  them  prisoners  without 
creating  an  alarm. 

The  advanced  Guards  should  be  always  ready  and  in  order  to  attack  any  sortie  at 
once ;  and  will  probably  repel  it,  unless  very  strong  in  force,  which  is  hardly  to  be 
expected  at  that  period. 

The  main  bodies  in  reserve  must  remain  collected  and  near  their  arms,  and  not 
ranging  frvm  the  order  in  which  they  are  to  fall  in :  this  may  be  deemed  a  general 
rule  for  night  or  day,  and  at  all  periods  of  the  siege. 

The  whole  (except  the  Pickets,  who  are  usually  on  one  knee,  or  reclining  in  a 
position  for  readfly  springing  into  action,)  lie  down,  and  if  there  should  be  much  fire 
from  the  garrison,  will  have  to  continue  so  during  the  time  it  lasts. 

As  the  day  begins  to  dawn,  the  covering  party  takes  its  post  in  the  parallel. 

The  construction  of  the  Second  Parallel  is  covered  in  a  similar  manner. 

Sorties  should  be  always  opposed  by  a  brisk  advance  with  the  bayonet,  and  not, 
even  when  the  parallels  are  completed  and  by  day,  by  dispersing  the  Guard  along  their 
parapets.  The  only  men  habitually  on  the  banquette  are  the  necessary  Sentries  to 
give  timely  notice  of  the  approach  of  an  enemy.  Any  other  portion  that  it  may  be 
thought  right  to  place  at  the  parapet  for  receiving  the  advance  by  a  fire  from  thence, 
should  be  told  off  and  instructed  for  the  purpose ;  but  the  greater  proportion  should 
remain  collected  in  reserve  for  a  charge.  Firing  parties  are  sometimes  posted  in  the 
advanced  works,  to  act  against  the  defences,  and  should  bring  their  fire  to  bear  of 
course  against  a  sortie  in  their  front,  although  not  the  primary  object  for  which 
they  are  so  placed. 

Every  attempt  will  be  made,  by  position  and  movement,  to  act  upon  the  flanks  of 
the  force  making  the  sortie  :  if  it  is  obstinate,  and  considerably  advanced,  it  may  be 
thus  perhaps  more  or  less  cut  off;  at  all  events,  it  will  be  more  speedily  made  to 
withdraw,  and  probably  with  more  loss. 

If  the  trenches  are  near,  no  sortie  of  much  force  can  well  be  made,  except  by 
advancing  from  the  sides  collateral  to  those  of  the  attack ;  in  which  case  their  own 
flank  must  be  presented  to  batteries  and  works  in  rear,  prepared  for  that  purpose. 

It  will  be  an  object  of  care  and  caution  not  to  allow  the  Guard  to  follow  too  far,  or 
to  remain  out  longer  than  necessary ;  otherwise  it  may  sustain  great  and  unnecessary 
loss  from  the  fire  of  the  garrison. 

It  is  much  more  difficult  to  regulate  the  proceedings  of  the  working  parties  in  cases 
of  sortie,  than  of  the  guard. 

Sorties  are  sometimes  made  (particularly  by  night)  exclusively  to  create  alarm  and 
confusion,  which  must  be  met  by  firmness  and  judgment. 

The  working  parties  will  in  all  cases  rally  and  form  behind  the  reserves  of  the 
Guard. 
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If  they  have  not  their  arms,  they  will  take  care  to  carry  away  their  tools  with  them ; — 
if  armed,  that  is  not  to  be  expected :  in  the  latter  case  they  form  as  a  second  reserve 
to  the  Guard  in  the  first  instance,  and  are  bronght  forward  into  action  in  support  of 
it,  if  necessary. 

In  either  case  they  are  brought  back  to  their  work  immediately  the  ground  is 
cleared  of  the  enemy ;  and  it  is  a  great  effort  of  discipline  that  this  should  be  done 
completely  and  with  alacrity. 

On  night  works,  to  prevent  confusion  and  mistakes,  the  working  party  must  always 
be  made  to  understand  thoroughly  when  there  is  any  portion  of  the  Guard  in  their 
firont. 

Commanding  Officers  of  the  Guards  of  the  trenches  should  possess  a  knowledge 
of  the  position  and  nature  of  the  works  and  approaches,  and  make  every  arrangement 
for  the  system  to  be  adopted  for  their  complete  protection. 

During  the  construction  of  the  Third  Parallel  and  the  works  beyond  it,  many  cir- 
cumstances may  contribute  to  render  sorties  more  formidable  or  troublesome : 

1.  A  garrison  strong  in  force  or  in  energy. 

2.  Inefficiency  of  means  for  reducing  the  fire  of  the  place ;  or  for  preventing  a 
freedom  of  collecting  and  manoeuvring  bodies  of  men  within  the  front  of  attack, 
particularly  in  the  covert-way. 

3.  The  temporary  reduction  or  interruption  of  the  enfilade,  ricochet,  or  other 
fire,  against  the  works  of  the  place,  by  reason  of  the  new  approaches  masking 
the  batteries  previously  established,  while  those  operations  shall  not  be  suffi- 
ciently advanced  to  be  armed  with  artillery  means. 

In  such  cases,  small  bodies  from  the  covert-way  may  make  frequent  assaults  upon 
the  heads  of  the  Sap,  disable  the  Sappers  and  workmen  immediately  in  their  rear,  and 
in  a  few  minutes  materially  injure  the  unfinished  end  of  the  work ;  for  it  will  be 
perceived  that  the  Guard  of  the  Sap  has  no  position  where  it  can  be  collected  in  mass 
to  receive  such  an  attack ;  on  the  contrary,  it  is  itself  necessarily  attacked  in  flank, 
and  the  assailants  are  very  speedily  back  in  their  covert-way. 

To  meet  such  a  system  will  require  a  great  deal  of  steadiness  and  determination. 
The  advanced  portion  of  the  Guard  must  be  disposed  as  compactly  as  possible,  and 
under  precise  instructions  to  be  always  in  readiness,  and  to  charge  at  once  in  the 
most  vigorous  manner. 

Much  will  depend  upon  the  first  two  or  three  efforts :  if  they  are  repulsed  briskly, 
and  with  loss,  such  attacks  will  not  be  frequently  repeated ;  if  otherwise,  and  they 
meet  with  a  degree  of  success,  a  moral  effect  will  be  established  on  both  sides,  that 
will  tend  very  much  to  retard  and  disorganize  the  siege  operations. 

If  the  garrison  shew  a  disposition  to  use  these  vigorous  exertions,  it  may  be  neces- 
sary to  run  out  Demi-parallels,  (Plate  I.,)  or  portions  projecting  from  different  angles 
of  the  zigzag  approaches,  for  lodging  and  supporting  bodies  of  the  Guard,  near  and 
in  favourable  positions. 

Steps  to  the  parapets,  to  enable  the  Guard  to  meet  or  attack  the  sorties  outside  of 
the  parallels,  must  be  more  frequent,  and  made  with  more  care.    (Fig.  3,  Plate  II.) 

As  to  the  manner  of  opposing  Sorties,  as  well  as  in  the  operations  of  working  parties, 
previous  practice  and  exercise  would  be  of  the  greatest  service ;  Officers  and  men  would 
not  be  at  a  loss,  but  would  then  understand  how  to  improve  every  circumstance. 

POSITION   OF   THE    BATTERIES. 

The  first  Batteries  constructed  being  those  for  reducing  the  fire  of  the  place,  are 
usually  placed  about  50  yards  in  front  of  the  first  parallel ;  if  for  Enfilade,  one  gun  is 
to  be  close  within  the  prolongation  of  the  interior  line  of  the  parapet  of  the  face, 
fiank,  or  covert- way,  to  be  enfiladed ;  and  the  remainder  on  the  prolongation  of  the 
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zmmpait  of  the  lanid.  Eadi  of  these  betteriei  most  hate  iti  covered  approeeh  from 
the  ptnllel,  aod  its  expense  magazines.  * 

They  are  usually  commenced  on  the  night  succeeding  that  of  estahlishing  the 
parallel,  and  will  require  great  care  in  being  laid  out  in  the  proper  direction,  to  pro- 
duce the  proper  effect,  which  in  works  well  defiladed  is  not  always  an  easy  operation* 

Should  the  nature  of  the  works  of  attack  and  of  the  ground  admit  of  these  batteries 
being  applicable  and  efficient  as  the  trenches  advance,  instead  of  its  being  required  to 
establish  others  in  front  of  the  second  parallel,  it  will  be  ^ery  advantageous. 

1.  Because  the  work  is  earlier  and  more  easily  executed. 

2.  The  batteries  more  easily  supplied  with  ammunition  and  every  necessary. 

3.  The  distance  is  a  fsvounble  one  for  the  purpose. 

4.  The  Gunners  less  liable  to  casualties. 

5.  The  batteries  more  retired,  and  consequently  more  secure  from  sorties. 
From  the  period  of  occupation  of  the  first  parallel,  every  opportunity  is  taken  by 

night  or  day  of  pushing  on  the  xigzag  approaches  towards  the  next. 
The  principal  requisites  of  these  sigcags  are— > 

1.  To  be  quite  clear  from  exposure  to  any  degree  ofenfilade  fire  from  the  fortress. 

2.  To  be  confined  between  converging  lines,  that  will  not  mask  the  fire  of  the 
batteries  in  their  rear. 

They  are  directed  on  the  line  of  the  capital  of  the  work  which  they  are  approaching ; 
and  the  converging  lines,  above  referred  to,  will  be  comprehended  between  the  salient 
angle  of  the  work,  and  points  on  the  first  parallel,  about  70  yards  on  each  side  of  the 
prolongation  of  the  capitaL 

SECOND   PARALLEL. 

The  Second  Parallel,  under  ordinary  circumstances,  is  constructed  at  about  300 
yards  from  the  covert-way,  and  is  opened  under  similar  arrangements  as  described 
for  the  first,  for  even  st  that  distance  its  establishment  can  be  enforced  without  much 
loss ;  but  as  the  fire  of  the  garrison  is  more  effective,  it  is  desirable  to  use  gabions 
for  it,  if  possible,  and  the  workmen  usually  begin  to  cover  themselves  as  soon  as*  each 
is  respectively  placed. 

The  approaches  from  the  works  in  the  rear  must  be  undertaken  simultaneously. 

Should  batteries  against  the  defences  be  necessarily  attached  to  the  second  parallel, 
tbey  will  be  also  about  50  yards  in  front  of  it,  and  as  described  for  those  in  rear. 

It  may  be  observed,  that  in  general,  in  proportion  as  the  works  of  Attack  become 
nearer,  the  attention  of  the  garrison  is  so  much  called  to  them,  that,  added  to  the 
effect  of  the  fire  on  the  defences,  great  liberties  can  be  taken  in  the  rear ;  thus,  when 
the  besiegers  are  on  the  glacis,  little  or  no  notice  will  be  taken  of  any  ordinary  pro- 
ceedings about  the  first  or  second  parallel,  or  their  approaches. 

As  the  works  advance,  some  means  will  be  required  to  keep  in  order  and  repair  the 
earlier  works,  but  they  will  be  small;  their  thorough  drainage  should  be  always 
attended  to. 

ON  THE  MEANS  OF  REDUCING  THE  DEFENCES  AND  SUBDUING  THE  FIRE  OF 

THE  PLACE. 

The  works  of  Attack  cannot  be  carried  on  nearer  than  200  yards  of  a  fortress  or 
fort  of  the  least  consideration,  unless  means  are  employed  to  keep  down  or  greatly 
reduce  its  fire. 

Nor  can  the  storm  of  a  breach,  on  which  a  flanking  fire  can  be  brought,  be  attempted 
without  great  risk  of  failure,  and  almost  certainty  of  very  heavy  loss. 


*  See  article  <  Battery.' 
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Hence  the  ctuie  for  reducing  these  meant  of  defence  s  and  it  ia  wtdl  to  advert  to 
these  principles,  because  where  the  necessity  does  not  exist,  the  formality  of  the  ope- 
ration may  be  dispensed  with. 

There  was  a  striking  instance  of  this  in  the  siege  of  Ciudad  Rodrigo,  in  January 
1812. 

The  part  of  the  fortress  attacked  consisted  of  a  revetted  line  of  ramparts,  sur- 
rounded by  a  revetted  fausse  braie,  with  a  ditch  and  very  low  counterscarp,  the  whole 
unflanked,  and  the  two  escarps  seen  nearly  to  the  foot,  from  a  height  vrithin  500  and 
600  yards  distance. 

The  time  that  could  be  given  to  the  siege,  before  a  relieving  army  might  be  brought 
to  raise  it,  was  short. 

The  project  was  accordingly  to  effect  a  practicable  breach  by  a  powerful  artillery 
from  the  height,  and  then  to  storm  at  once,  without  approaching  step  by  step  in  the 
more  ordinary  manner. 

Twenty. six*  24 -pounders  were  accordingly  placed  in  battery  for  the  purpose,  and 
proceeded  unremittingly  in  the  work  of  breaching,  without  paying  any  attention  to  the 
fire  ^  the  place,  which  had  a  good  garrison  and  was  well  provided  with  artillery. 

The  French  Engineers  remarked  upon  the  singularity  of  this  proceeding,  but  it  wu 
founded  on  good  principles. 

The  fire  of  the  garrison  could  not  check  the  operation  of  breaching. 

It  was  not  the  intention  to  carry  the  works  of  Attack  very  near  the  place ;  although 
during  the  operation,  a  small  parallel  Was,  with  exertion  and  some  difficulty,  con- 
structed on  a  lower  intervening  height,  to  within  about  200  yards,  and  the  breaehee 
vfere  not  flanked  i  consequently,  according  to  the  project  adopted,  there  wu  no 
absolute  necessity  for  opposing  the  fire  of  the  place ;  and  any  means  applied  to  it 
would  have  been  a  reduction  of  those  for  the  more  urgent  object  of  breaching. 

The  above  is  a  very  rare  case,  arising  from  defective  fortification  and  the  pressure 
for  time. 

Under  all  ordinary  circumstances  of  sieges,  it  is  necessary  to  pay  great  attention  to 
the  reduction  of  the  fire  of  the  place ;  and,  generally  speaking,  the  result  of  a  siege 
operation,  as  regards  certainty  of  success,  amount  of  loss  sustained,  and  time  engaged 
in  the  undertaking,  will  be  dependent  upon  the  efficiency  of  the  means  employed  for 
this  purpose.  If  they  are  abundant,  and  skUfuUy  managed,  the  Engineers'  progress 
will  be  rapid  and  easy,  by  day  as  well  as  by  night ;  but  it  may  be  understood  how 
effective  the  fire  of  the  besiegers  ought  to  be,  when  it  is  brought  to  mind,  that  the 
fire  of  the  Ughtett  piece  of  artiUery  on  the  head  of  a  Sap  will  ^ectually  etop  it$ 
progreee  dming  daylight. 

The  means  employed  for  reducing  the  fire  of  the  place  are — 

1.  Enfilading  the  several  lines  of  rampart  and  covert-way  from  guns  or  mortars. 

2.  Ricochet  combined  with  enfilade. 

3.  Direct  fire  of  artillery  to  ruin  the  parapets. 

4.  Musketry  brought  to  bear  upon  the  embrasures. 

5.  Pierriers,  or  stone  mortars,  and  royal,  as  well  as  Coehom  mortars  (5^  and 

4}  inches),  when  very  near. 

1.  Enfilade, 

A  line  exposed  to  be  enfiladed  by  guns  at  full  charges,  within  moderate  range,  can- 
not be  deemed  tenable ;  hence  one  of  the  earliest  improvements  in  fortification  was 


*  The  number  varied  from  twraty-three  24>poimderi  and  two  la-poanden,  to  thirty  a4-poandeifl 
Knd  two  18-pounden.— JCiKtort. 
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to  construct  the  works  so  as  to  be  defUadedt  that  is,  so  arranged  u  that  their  interior 
should  not  be  seen :  thus  they  were  protected  firom  shot,  until  Vauban  invented  the 
mode  of  effecting  the  object  by  ricochet. 

No  protection  was  afforded,  however,  against  the  effects  of  enfilade  from  mortars, 
either  then  or  subsequently  by  the  traverses,  which  were  contrived  to  chedi  the 
ricochet. 

The  enfilade  by  mortars  against  uncovered  batteries  is  very  destructive. 

Where  fronts  are  well  covered,  an  enfilading  battery  is  constructed  against  each 
face  or  flank,  &c.,  requiring  to  be  silenced. 

Circumstances  seldom  occur  of  the  whole  front  being  so  enveloped  by  the  trenches 
as  to  admit  of  enfilading  it  generally ;  but  sometimes  they  are  so,  and  a  considerable 
advantage  thereby  afforded. 

Such  a  position  commonly  occurs  firom  the  opposite  bank  of  a  river  to  that  on 
which  the  place  is  situated,  where  batteries  are  constructed  to  take  the  entire  front 
generally  by  enfilade;  and  many  of  its  lines,  consequently,  at  different  angles  in 
reverse. 

If  not  only  this  advantageous  position  can  be  gained,  but  they  can  also  be  placed 
upon  heights  from  whence  the  interior  of  the  works  can  be  smu,  although  even  at 
very  long  ranges,  such  as  1200  or  1500  yards,  as  at  St  Sebastian  in  Spain,  the 
advantage  is  very  greatly  increased. 

2.  Ricochet 

Is  a  very  formidable  application  of  artillery  against  uncovered  lines.  Even  traverses 
afford  but  an  imperfect  protection  against  it.  The  shot  ruin  their  interior  aiigles, 
and  the  explosions  of  the  shells  in  them  act  as  so  many  mines  of  destruction ;  and  as 
they  are  directed  in  enfilade,  there  are  few  of  either  but  what  take  effiect. 

Ricochet  practice,  however,  is  one  of  perhaps  the  greatest  nicety  in  the  Service  of 
Artillery,  and  cannot  be  too  much  practised :  it  is  the  more  difiicult  to  regulate  vrith 
precision,  as  the  actual  course  of  the  shot  or  shell  in  striking  the  object  can  scarcely 
be  perceived,  and  requires  a  combination  of  accurate  direction,  elevation,  and  charge 
of  powder,  that  can  only  be  worked  efficiently  by  well-exercised  Gunners. 

3.  Direct  fire  of  Artillery  to  ruin  the  Parapets, 

By  the  end  of  a  siege,  the  parapets  on  the  confined  portion  of  the  front  subject  to 
the  last  efforts  vrill  be  quite  mined  by  the  direct  and  enfilading  fire  of  shot  and 
shells.    For  this  direct  fire,  the  nearer  the  batteries  are  to  the  place  the  better. 

When  direct  fire  alone  is  employed  against  the  guns  and  defences  of  the  fortress, 
they  will  never  be  entirely  reduced,  except  in  small  confined  positions,  such  as  a 
single  fiank,  and  by  a  powerful  and  constant  fire  on  it  from  a  very  short  distance. 

4.  Musketry, 

Wliere  severe  and  well-directed  musketry  fire  can  be  brought  to  bear  on  the  em- 
brasures of  a  fortress,  from  distances  not  exceeding  from  200  to  300  yards,  the  fire  of 
the  guns  has  been  frequently  greatly  kept  under,  and  even  silenced. 

In  some  of  the  sieges  by  the  French  in  Spain,  the  fortresses  being  of  old  con- 
struction, without  salient  outworks,  Rifiemen,  Light  Troops,  or  men  of  the  Line 
acting  as  such,  were  frequently  dispersed  at  some  distance  in  front  of  the  parallels, 
in  small  pits  dug  by  themselves,  and  by  their  fire  kept  down  the  artillery  of  the  place 
sufficiently  to  enable  the  approaches  to  be  carried  very  close,  without  employing 
artillcn'  (of  which  there  was  a  great  deficiency)  against  the  defences. 

This  is  a  subject  of  boast,  and  a  fair  one,  of  the  French  Engineers. 
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Although  musketry  ftre  has  been  frequently  yery  effective,  and  may  be  so  again,  it 
can  hardly  be  relied  on  with  any  certainty,  as  it  would  appear  that  many  expedients 
might  be  used  to  screen  the  Gunners  from  its  effect,  while  the  guns  are  at  the  same 
time  actively  served.  If  they  had  even  a  sheet  of  linen  before  the  embrasures,  so  as 
to  conceal  the  guns  from  view,  there  must  be  an  enormous  expenditure  of  ammunition 
to  keep  them  constantly  from  being  served.  (See  '  Battery,'  Plate  II.  fig.  6,  where 
a  hanging  mantlet  to  an  embrasure  is  given.)  The  troops  employed  for  firing  parties 
in  the  trenches  are  usually  protected  from  the  musketry  of  the  garrison  by  sand-bag 
loopholes  along  the  parapets. 

There  is  usually  a  very  great  expenditure  of  musket  ammunition  at  a  siege ;  in  some 
cases  there  may  be  ready  means  for  the  supply,  but  in  others  there  may  not,  and  at 
all  events,  watiej  which  it  frequently  amounts  to,  is  improper. 

When  parties  are  required  to  keep  down  the  fire  of  the  place,  it  should  not  be  by 
posting  them  in  large  numbers  indiscriminately  in  any  situation,  to  fire  at  random ; 
but  by  an  adequate  number  of  steady  selected  men,  if  possible  good  shots,  placed  in 
the  most  advanced  and  favourable  points,  covered  by  loopholes  of  sand-bags,  fas- 
cines,  &c.,  and  never  firing  but  with  a  precise  object  and  steady  ainf:  after  loading 
they  frequently  leave  the  musket  pointed,  and  watch  for  the  next  favourable  opportu- 
nity to  fire. 

A  small  quantity  of  ammunition  employed  in  this  way  will  have  a  great  effect, 
cause  many  losses  to  the  enemy,  and  very  much  reduce  his  fire. 

5.  Pierriert  or  Stone  Mortars  and  CoehomSf  Sfc, 

Pierriers  are  noticed  in  all  works  on  Attack  as  an  accessory ;  but  there  may  be 
some  doubt  as  to  any  effect  being  produced  from  them  commensurate  with  the 
means  required  for  their  carriage,  their  service,  and  the  narrow  limits  in  which  they 
can  be  placed ;  nor  will  the  proper  materials  for  supplying  them  be  easy  to  procure  in 
many  localities. 

Small  mortars,  such  as  the  5^  and  4f  inches,*  are  certainly  very  useful,  particularly 
if  employed  in  considerable  numbers ;  they  are  very  easy  of  carriage,  easy  to  supply, 
and  can  be  placed  anywhere :  their  shells,  poured  into  confined  spaces,  such  as  the 
outworks  of  fortresses,  must  be  very  powerful  in  preventing  any  strong  occupation  or 
demonstration  from  the  works. 

As  above  remarked,  everything  that  is  to  lead  to  a  rapid  and  successful  progress 
of  a  siege  will  depend  upon  the  adequacy  of  the  means  employed  for  reducing  the 
defences,  and  the  energy  and  skill  with  which  they  shall  be  used. 

Where  they  are  well  and  efficiently  applied,  it  is  easy  to  conceive  the  state  of  the 
works  comprehended  within  the  front  of  Attac\,  ploughed  up  incessantly  and  in  every 
direction  by  shot  and  shell, — not  a  place  from  whence  a  view  can  scarcely  be  taken 
from  the  parapet  with  impunity,  the  moral  effect  on  the  troops  must  be  depressing, 
on  proceeding  to  do  duty  in  such  a  scene,  from  the  comparative  quiet  and  security  of 
the  rest  of  the  garrison ;  considering  that  it  is  not  to  a  fair  equal  combat,  which 
never  fails  to  arouse  the  energies  of  the  soldier,  but  to  witness  a  gradual  and  dis- 
couraging diminution  of  their  resources  and  hopes. 

Even  among  the  Officers  and  Commanders  it  will  require  men  of  peculiar  energy  to 
use  very  active  exertions  to  see  that  every  possible  means  of  prolonging  the  defence 


*  In  the  article  '  AitiUeiy,'  Major-Genenl  Lewis  luggesta  the  inirodaction  of  0][  braM  mortars, 
(now  that  the  98-poander  howitzer  is  established,)  as  superior  to  the  5^  and  4|  mortar,  though  still 
of  a  sice  to  be  couTeniently  portable. 
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be  employed  in  erery  part.     Any  weakness  or  neglect  on  the  part  of  the  OiBoer  ni 
command  of  eyen  a  small  outwork  may  be  very  iigarions  to  the  defence. 

THIRD   PARALLEL. 

After  the  Second  Parallel,  that  is,  within  300  yards,  if  exposed  to  a  beaty  fire, 
including  grape  and  musketry  from  the  garrison,  the  progress  of  the  trenches  can  no 
longer  he  forced  by  extensile  simultaneous  breaking  of  ground;  it  is  then  regulated 
according  to  the  degree  of  opposition  made :  whenerer  the  garrison  is  inactife,  imme- 
diate advantage  is  taken  of  it,  particularly  by  night,  to  lay  out  more  or  less  extended 
lines  of  gabions,  and  to  set  workmen  to  fill  them  at  every  opportunity :  in  this  man- 
ner, especially  at  firom  100  to  300  yards,  the  work  is  much  accelerated. 

While  the  fire  of  the  place  is  animated,  the  operation  can  only  proceed  by  the  foil 
Sap,  but  from  as  many  heads  as  possible ;  when  very  near,  say  50  or  60  yards  of  the 
covert-way,  it  is  probable  that  the  only  resource  will  be  by  the  full  Sap,  during  the 
day ;  but  at  night,  even  then,  there  vrill  probably  be  many  opportunities  of  advancing 
at  periods  by  the  fiying  Sap. 

A  Third  Parallel  is  usually  constructed  at  about  the  foot  of  the  glacis,  the  nearer 
the  better ;  and  subsequently,  Demi-parallels  for  intermediate  supports,  and  caTaliers 
de  tranchee,  to  gain  a  commanding  fire  into  the  covert-way;  and  even  a  Fourth 
Parallel, — all  according  to  the  power  that  the  besieged  are  enabled  to  put  forth  in  their 
defence,  which  however  must  be  yery  obstinate,  and  the  artillery  means'of  the  besiegers 
inefficient,  to  render  the  two  last  resources  necessary ;  particularly  the  cavaliers  de 
tranchee,  which  are  very  troublesome  to  construct. 

The  nature  and  position  of  these  several  works  will  be  best  seen  on  the  accom- 
panying diagrams.    Plate  II.  figs.  1,  2. 

When  the  approaches  are  on  the  glacis,  the  enfilading  batteries  become  yery  much 
masked,  entirely  so  as  regards  their  effect  on  the  covert-way ;  and  unless  the  artillery 
be  very  ably  served,  even  on  the  faces  and  fianks  of  the  works  within  the  ditch. 

At  this  time  pierriers,  howitzers,  and  the  small  mortars  are  established  in  the 
advanced  works  *  to  act  as  substitutes. 

The  effect  of  this  change  of  system,  howeyer,  generaUy  favours  for  a  time  the 
besieged  in  making  renewed  efforts  to  oppose  the  progress  of  the  Attack. 

Portions  of  the  Third  Parallel  are  prepared  with  steps  to  enable  the  troops  to 
march  out  in  order,  when  required,  either  for  attacking  any  work,  or  to  oppose 
sorties.     Plate  II.  figs.  1,  3. 

Formerly,  the  crowning  of  the  crest  of  the  glacis  was  generally  forced  under  a 
heavy  fire  from  the  garrison,  and  at  a  great  loss,  and  was  then  the  most  delicate  and 
uncertain  operation  of  the  siege;  but  this  has  been  since  superseded  by  the  more 
effective  employment  of  artillery,  which  enables  it  to  be  gained  by  the  Sap,  and  with- 
out even  much  delay  ;  the  mass  of  shot  and  shells  dropped  into  the  covert-way  during 
the  progress  of  the  siege  effectually  ruining  the  interior  palisading  or  other  slight 
intrenchmcnt,  which  may  alone  enable  the  garrison  to  occupy  the  covert-way  in  force, 
and  to  attempt  to  hold  it  obstinately. 

The  garrison  being  driven  from  the  covert-way,  the  breaching  batteries  against  the 
faces  of  the  works,  and  counter-batteries  to  destroy  the  parapets  of  the  fianks,  are  con- 
structed along  the  crest  of  the  glacis. 

In  some  cases,  where  the  escarps  cannot  be  seen  from  that  position  low  enough  for 


*  Retrenchments  of  slight  walls,  or  of  palisades,  might  have  light  guns  brought  against  them,  or 
perha))s  even  heavy  rockets,  so  as  to  hasten  their  reduction  earlier  than  could  be  effected  bj  waiting 
to  put  the  heavy  guns  in  buttery. 
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breaching,  it  is  necessary  to  construct  the  batteries  for  that  purpose  in  the  covert- 
way,  an  operation  attended  with  more  difficulty,  and  leading  to  the  artillery  being  in 
a  more  confined  position,  and  more  exposed  to  suffer  from  shells. 

During  the  time  of  constructing  and  obtaining  effect  from  these  batteries,  the 
passages  down  to  and  across  the  ditch  are  made. 

The  communications  to  the  ditch  may  be  made  either  by  blowing  down  the  coun- 
terscarp wall  and  forming  ramps  down, — or  by  galleries  from  the  glacis  down  to  the 
level  of  the  ditch,  made  on  the  system  explained  under  the  head  of  '  Mines ; '  or  if 
there  are  sufficient  means  and  time,  both  might  be  adopted, — the  galleries  for  ordinary 
service  of  the  Sappers  and  progressive  work,  and  the  open  ramps  for  storming  parties. 
Where  it  is  necessary  to  make  lodgements  and  batteries  on  the  breaches  of  out- 
works, the  passage  across  the  ditch  and  up  the  breach  is  carried  on  by  Sap,  full  or 
flying,  according  to  circumstances. 

Though  the  besiegers  are,  in  these  latter  operations,  advancing  in  confined  spaces, 
and  with  narrow  fronts  and  little  cover,  still  their  position  is  so  commanding  from 
the  crest  of  the  glacis,  the  covert-way,  and  the  outworks, — as  in  succession  they  become 
possessed  of  them,  and  the  garrison  of  each  work  attacked  consecutively, — so  confined 
for  space,  and  either  so  weak  in  numbers,  or  if  otherwise,  so  exposed  to  the  vertical 
fire,  while  timely  support  is  so  difficult  to  be  given  them,  that  the  result  is  usually  a 
question  merely  of  time. 

The  passages  across  wet  ditches  must  be  made  by  filling  them  up  for  the  necessary 
width  and  height,  the  rubbish  from  the  breaches  and  from  the  communications 
down  to  the  ditch  tending  towards  them :  the  rest  is  either  of  fascines  or  earth. 

Where  there  are  running  streams  through  a  ditch,  it  will  be  necessary  to  leave 
sufficient  openings  for  the  current  by  a  connecting  trestle-bridge ;  or  perhaps  side 
channels  may  be  possible,  to  afford  another  course  for  the  stream.* 

According  to  the  ordinary  modem  system  of  Attack,  it  is  seldom  that  any  Assaults 
are  made  than  the  final  one  for  taking  the  place,  but  the  breaches  are  successively 
occupied,  and  lodgements  made  on  them  by  the  Sap. 

The  exceptions  are,  where  a  work  being  once  taken  is  irrecoverable,  such  as 
enclosed  detached  redoubts,  or  outworks,  which  can  be  assaulted  while  their  com- 
munication with  the  garrison  is  cut  off  or  rendered  too  difficult  to  be  re-occupied. 

In  the  first  case,  the  redoubt  is,  as  regards  the  effects  of  an  Assault,  reduced  to  its 
own  isolated  means  ;  in  the  second,  the  possession  of  the  work  will  be  in  the  hands 
of  that  one  of  the  contending  parties  which  has  the  easiest  communication  to  it :  thus 
an  outwork  that  is  under  the  fire  of  the  place,  and  not  breached,  cannot  be  held  by 
the  besieger ;  nor  can  one  that  is  breached,  and  without  an  intrenchment  perfectly 
closed  against  a  coup  de  main,  be  held  by  the  garrison. 

An  intrenchment  connected  with  the  parapet  of  a  work  is  no  security  against  an 
assault,  as  it  will  be  turned  by  the  parapet,  and  its  garrison  driven  out  with  loss. 

It  does  not  follow,  that  because  an  outwork  is  taken  by  assault,  that  it  will  con- 
tinue to  be  occupied  under  the  fire  of  the  place ;  the  object  will  be  to  drive  the 
garrison  in  from  the  immediate  propinquity,  while  the  communication  to  the  work, 
and  lodgement  on  it,  shall  be  made  secure. 

The  final  Storming  of  the  Fortress  takes  place  when  the  breaches  are  practicable, 
and  there  are  no  obstacles  left  that  can,  in  the  judgment  of  the  besieger,  prevent  his 
masses  of  troops  penetrating  completely  into  the  place. 

The  assembling  situations  for  the  storming  parties  and  supports  are  arranged,  and 


*  Colonel  Blanchard't  Infantry  Pontoons  must  now  be  the  resource  for  croMing  wet  ditches. 
—Editon. 
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the  communications  from  them  to  the  breaches,  or  points  of  attack,  made  ample 
and  good. 

As  great  a  fire  of  artillery  as  possible,  particularly  from  mortars,  is  concentrated  on 
the  breach  and  interior  of  the  work,  immediately  preceding  the  assault  and  as  much  as 
practicable  during  its  continuance,  to  derange  the  means  of  defence,  not  only  the 
bodies  of  troops  of  the  garrison,  but  with  the  chance  of  obtaining  the  premature 
explosion  of  live  shells,  powder-bags,  &c.,  prepared  for  defence,  as  occurred  at 
St.  Sebastian. 

After  the  works  are  gained,  and  the  town,  or  interior  of  the  Fortress  opened,  the 
storming  party  and  supports  are  re-formed,  and  directed  in  the  manner  best  calcu- 
lated for  securing  the  garrison,  or  driring  them  into  any  citadel  or  interior  bold,  till 
when  the  operation  must  be  deemed  incomplete. 

This  is  particulariy  necessary  for  Night  Attacks,  and  more  especially  for  the  Assanlt 
of  a  Fortress  by  a  coup  de  main. 

In  the  latter  case,  if  the  garrison  can  rally  and  repd  the  assailants,  the  entire 
object  is  defeated,  as  occurred  at  the  storming  of  Bergen-op-Zoom,  by  the  British 
forces,  in  1813. 

At  all  Assaults,  the  main  body  is  always  accompanied  by  at  least  one  Officer  of  En- 
gineers, not  merely  to  assist  in  stimulating  the  party  to  actions  of  rigour,  although  they 
usually  do  not  fail  in  that  respect,  but  to  afford  the  advice  to  the  Officers  in  command 
which  he  is  enabled  to  give  from  his  superior  knowledge  of  the  nature  of  fortifica- 
tion, the  combination  of  the  several  works,  and  generally  of  the  resources  of  attack 
and  defence.* 

It  is  usual  in  Assaults  for  the  advance,  (or  forlorn  hope,)  conducted  by  the  Engineer, 
to  precede  the  main  body  by,  perhaps,  20  paces.  The  support  follows  the  main  body 
at,  may  be,  100  paces. 

This  Article  has  been  written  entirely  vrith  reference  to  the  principles  of  Attack 
of  Fortified  Places,  as  they  existed  up  to  the  termination  of  the  last  great  continental 
wars. 

Since  then,  new  and  improved  systems  of  fortification  have  been  adopted  to  remedy 
the  ascertained  defects  of  the  old  ones ;  and  several  have  been,  or  are  now,  in  course 
of  construction,  which  will  hereafter  require  an  alteration  in  Siege  operations  suited 
to  the  changes  in  their  trace. 

These  new  principles  of  fortification  have  not  been  sufficiently  classified  or  analyzed, 
to  enable  any  decided  view  to  be  taken  of  the  manner  in  which  it  will  be  exi)edient 
to  attack  them. 

Where  they  are  small,  it  is  probable  that  in  removing  some  defects  the  constructors 
will  have  fallen  into  others,  of  which  the  Iresiegers  will  be  able  to  take  advantage. 

Where  the  fortresses  are  large,  (which  is  the  more  common  case,)  the  very  size, 
when  properly  garrisoned,  rendered  in  former  days  the  siege  of  them  at  any  time  so 
difiicult,  that  it  may  be  reasonably  supjiosed  that  the  exhausting  of  all  the  resources 
of  the  Engineer's  art,  and  the  expenditure  of  very  large  sums  of  money  upon  them, 
will  have  rendered  them  almost  impregnable. 

At  all  events  these  new  fortresses  are  not  common,  and  for  one  that  will  have  to  be 
besieged,  there  will  be  twenty  on  the  old  systems,  and  for  which  the  present  princi- 
ples of  Attack  will  have  to  be  applied. 

J.  F.  B. 


•  See  •  Aitault,'  page  ll6.— Editors. 
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ATTACK  OP  POSTS.* 

Temporary  works  may  be  attacked  by  surprise  or  by  opbn  force  ;  but  it  will  be 
necessary  to  obtain  accurate  information  on  several  essential  points  before  a  decision 
can  be  made  as  to  which  mode  will  be  the  most  judicious  or  practicable  under  the 
circumstances.  For  instance,  previously  to  making  any  dispositions  for  an  Attack, 
either  of  a  village,  an  intrenchment,  or  a  smaller  military  post,  a  Commander  should 
have  some  knowledge  of  the  locale,  the  nature  of  the  defences,  and  the  strength  of 
the  force  occupying  them.  It  should  be  ascertained  whether  they  are  left  to  fight 
their  own  battle,  or  are  in  a  situation  to  receive  support,  and  from  whence  that  sup- 
port is  to  come, — how  the  duty  is  done, — what  is  the  nature  of  the  ground  around 
it, — whether  favourable  for  concealment  or  otherwise, — which  are  the  shortest  and 
best  roads  to  it,  &c.,  &c.t 

If  an  intrenched  village  is  to  be  attacked,  it  should  be  ascertained  by  what  means 
the  streets  and  roads  leading  into  it  have  been  closed, — whether  by  stockades  or 
breast-works, — ^how  these  obstacles  are  flanked, — whether  from  neighbouring  houses 
or  temporary  works  thrown  up  for  the  purpose, — what  obstructions  are  placed  in 
front  of  them,  whether  abattis,  or  trous  de  loup, — how  the  houses  forming  points  in 
the  main  enclosure  have  been  strengthened, — whether  there  is  a  keep,  and  of  what 
nature  it  is, — and  how  fortified, — whether  there  is  any  building  occupied  on  the  out- 
side as  an  advanced  post, — where  the  pickets  are  placed,  &c. 

If  the  Post  is  an  isolated  building,  such  as  a  country  house  or  church,  attention 
should  be  directed  to  the  mode  in  which  the  doors  have  been  barricaded,  or  the  win- 
dows blocked  up, — how  the  loopholes  are  arranged, — what  sort  of  flank  defence  has 
been  obtained, — ^how  it  can  best  be  approached, — what  internal  preparations  have 
been  made  for  prolonging  the  defence,  &c.  Part  of  this  *  useful  knowledge'  may  be 
drawn  from  spies,  deserters,  and  maps,  not  however  trusting  any  of  them  much 
further  than  they  can  be  seen  or  verified ;  and  for  the  rest,  there  is  nothing  com- 
parable to  seeing  for  one*s  self,  and  therefore  even  an  open  reconnoissance,  or  a  secret 
peep,  must  somehow  or  other  be  obtained. 

These  hints  will  suffice  to  shew  that  there  are  a  multiplicity  of  objects  which 
require  to  be  looked  to,  before  an  opinion  can  be  formed  as  to  the  best  course  to 
pursue ;  and  unless  some  previous  information  is  obtained  upon  some  or  all  of  them, 
false  calculations  will  necessarily  be  made,  unexpected  obstacles  will  be  encountered, 
and  hazardous  enterprises  will  be  undertaken,  all  which  might  at  least  have  been 
modified.  With  superior  numbers  in  hand,  and  no  very  great  show  of  opposition  in 
front,  it  may  be  difficult  to  exercise  patience,  and  just  to  find  out  what  one  has  to 
encounter  both  before  and  behind  the  little  level  lines  of  parapets  and  palings. 
There  may  be  some  great  yawning  ditch,  either  *  to  you,*  or  *  from  you,'  which  it  is 
not  so  easy  to  take  '  in  your  stride.'  And  things  are  not  always  quite  so  smooth  as 
they  look ;  it  is  therefore  better  to  find  out  if  you  can,  and  prepare  accordingly. 

The  dispositions  for  the  Attack,  of  whatever  nature  it  may  be,  though  they  require 
to  be  made  with  great  circumspection,  and  executed  with  the  utmost  celerity,  deci- 
sion, and  effect,  do  not  perhaps  call  for  so  many  precautions  as  are  necessary  for  the 
defence  of  a  work.  It  is  with  the  assailants  to  choose  what  they  will  do, — ^vnth  the 
defenders, — on  very  short  notice,  to  conform  and  make  the  best  of  it.  The  first 
object  of  an  Attack  is  to  get — at  the  people  who  are  defending  a  work,  and  then — 
io  beat  them.  To  secure  the  former,  a  Commander  would  naturally  seek  for  a  point 
which  presented  the  fewest  obstacles,  and  when  he  saw  where  to  strike  the  blow,  he 

•  By  Lieut. -Colonel  Jebb.  C.B.  &  R.  E. 

t  See  Plates  to  article '  I>efence  of  Poita/  in  this  volnme. 
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would  accomplish  the  latter,  by  hitting  *  uncommon  hard/  so  hard  as  to  make  bis 
adversary  reel  uuder  it,  if  it  did  not  knock  him  head  over  heels,  and  get  rid  of  him 
altogether.  These  main  objects  being  kept  in  view,  everything  that  would  conduoe 
to  secure  them  must  be  studied  and  carried  into  effect.  He  would  therefore  arrange 
his  plan  with  the  utmost  caution,  and  execute  it  with  corresponding  vigour.  It  will 
be  obvious,  that  where  it  is  practicable,  several  real  Attacks,  or  one  leviaihoH  and 
several  false  ones,  will  distract  an  enemy's  attention, — divide  his  forces, — tend  to 
disturb  him  and  shake  his  confidence, — render  his  combinations  more  perplexing, 
and,  in  short,  give  him  more  to  attend  to,  with  diminished  means  of  doing  it,  than  if 
one  Attack  only  were  made.  It  is  usual,  therefore,  where  circumstances  permit,  to 
attack  several  points  at  the  same  moment,  or  in  quick  succession.  To  effect  this,  the 
columns  are  formed  under  the  nearest  cover  that  can  be  found,  from  which  they 
advance  with  as  much  celerity  as  will  leave  the  men /resh  when  they  get  to  work. 
To  regulate  even  this  properly  is  a  point  of  no  small  importance; — ^for  instance, 
if  a  column  has  any  considerable  distance  to  move,  in  the  face  of  a  smart  pep- 
pering fire,  and  they  start  at  too  great  a  pace,  they  may  be  brought  to  a  stand- 
still before  they  can  close  with  their  opponents,  and  that  too  when  the  fire  upon 
them,  from  its  diminished  distance,  is  the  more  deadly.  The  means  of  moving 
powerfully  and  swiftly  at  the  hut  must  be  preserved  at  all  events.  This  for- 
ward movement  is  covered  by  Light  Infantry,  who  would  halt  on  the  outside  of  the 
ditch  or  other  obstacle,  and  whilst  the  column  was  engaged  in  getting  over  it,  would 
endeavour,  by  good  steady  shooting,  to  aid  the  operation  in  keeping  down  the 
enemy's  fire,  or  putting  down  any  overt  acts  of  opposition  on  the  part  of  the 
defenders.  It  would  be  a  weak  proceeding  to  permit  any  of  the  men  tn  the  cohaifm 
to  amuse  themselves  by  firing ;  and,  to  prevent  disappointment,  it  might  be  explained 
that  they  have  much  more  serious  business  to  attend  to  with  the  bayonet,  and  till 
that  is  done,  they  should  think  of  nothing  else.  Any  little  decided  leitvre  might  be 
so  employed  by  a  few  of  the  leading  files  being  disposed  in  front  for  that  purpose, 
whilst  the  others  were  lying  down  to  cover  themselves ;  but  the  main  point  should 
never  be  lost  sight  of,  no  time  should  be  wasted  upon  it,  for  the  assailants  and 
defenders,  under  such  circumstances,  are  far  from  being  on  equal  terms ;  the  former 
being  exposed  from  top  to  toe  all  in  the  open,  and  the  latter  at  the  worst  would  be 
covered  up  to  their  chins. 

Each  column  designed  for  making  an  Attack  is  usually  divided  into  two  parts,  the 
relative  strength  of  which  must  be  determined  by  the  nature  of  the  operation, — the 
number  of  the  defenders, — and  a  train  of  probabilities  too  long  to  be  enumerated 
here.  One  party  is  for  storming  the  work,  and  the  other  is  placed  in  reserve  to  be 
applied  as  events  turn  out,  either  to  assist  in  following  up  and  taking  advantage  of 
success,  or  as  '  a  friend  in  need'  to  fall  back  upon,  in  case  of  disaster.  The  former  of 
these  parties  may  be  again  subdivided  into  two  or  more  parts,  one  for  the  first  onset 
and  the  others  for  support ;  but  this  should  be  more  nominal  than  real.  The  ques- 
tion is,  shall  we  send  the  whole  storming  party  on,  in  one  mass,  or  shall  we  first  start 
it  in  separate  detachments,  and  then  let  it  finish  as  one  mass  ?  We  require  the  moral 
as  well  as  the  physical  effect  which  numbers  will  produce,  in  order  to  penetrate  the 
enemy's  line,  but  if  we  can  secure  those  essentials  when  wanted,  it  does  not  appear 
necessary  to  expose  the  support  or  the  tail  of  the  column,  whilst  any  work  is  going 
on  which  the  head  of  it,  or  the  real  storming  party,  can  effect  just  as  well  by  itself. 
For  instance,  there  would  be  little  good  gained  by  a  vast  body  of  men  being  halted 
under  a  close  fire,  whilst  workmen  were  engaged  in  cutting  a  road  for  them  through 
palisades  or  an  abattis,  or  whilst  the  leading  files  were  rearing  ladders  for  an  escalade, 
&c.   The  moral  effect  and  confidence  produced  by  numbers,  which  it  is  most  essential 
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to  study,  would  be  still  retained  if  the  head  of  a  column  could  feel  assured  that  it 
travelled  with  its  tail  on,  though  it  could  not  see  it,  and  that  however  fast  the  one 
might  move,  the  other  would  be  certain  to  follow :  and  the  physical  effect  or  force 
that  is  required  for  an  onset  would  be  equally  secured  by  the  same  means.  Numbers 
are  in  either  case  the  chief  ingredient ;  the  only  thing  to  be  considered  is  the  proper 
application  of  them.  This  is  confessedly  rather  a  nice  point  to  manage,  and  such  as 
it  is  more  easy  to  theorize  upon  than  to  carry  into  effect ;  but  if  troops  are  handy,  and 
are  accustomed  to  work  together,  and  to  be  rare  of  each  other  *  in  sight  and  out  of 
sight,'  and  their  efforts  are  directed  by  the  hand  of  a  master,  there  do  not  appear 
to  be  any  impossibilities  attending  its  adjustment ;  at  any  rate  the  principle,  if  true,  is 
not  falsified  because  the  practice  is  difficult.  In  Night  Attacks,  for  example,  it  is 
especially  necessary  that  all  the  arrangements  should  be  the  simplest  possible, — and 
under  such  circumstances  an  undivided  force  would  be  preferable  to  risking  a  mistake 
being  made  in  the  administration  of  separate  parts  of  it. 

In  carrying  out  the  principle  of  the  storming  party  and  its  support  marching 
separately,  we  ought  to  find  that  as  the  leading  files  of  the  former  became  engaged, 
or  as  the  explosion  took  place  which  was  to  blow  the  barrier  to  atoms,  by  which  they 
were  to  enter  a  work,  the  supporting  column  should  be  close  at  their  heels, — to  add 
their  weight  to  the  first  shock, — to  inspire  confidence, — ^join  in  the  cheers, — and  be 
at  hand  to  rectify  anything  that  might  happen  to  go  wrong.  These  little  delicaciet 
cannot  be  brought  vrithin  the  precise  limits  of  any  rule  which  shall  be  of  general 
application,  whether  as  respects  distance, — or  time, — or  pace, — or  anything  else.  It 
is  the  Commander  who  has  the  right  kind  of  head  on  his  shoulders,  and  an  eye  that 
is  good  for  something  in  it, — who  can  alone  apply  the  principles,  and  regiUate  them 
on  the  spot. 

Troops  aided  by  musketry  in  the  manner  adverted  to,  would  plant  ladders  for 
escalading, —  Sappers  would  cut  away  palisades, —  blow  open  barriers  or  gates, — 
make  steps  in  slopes  that  were  too  steep  to  be  ascended,  or  clear  away  impediments, 
and  a  steady  charge  would  then  take  place.  Not  one  man  running  at  the  top  of  his 
speed  and  another  after  him, — that  is  not  the  way  to  get  rid  of  a  set  of  resolute 
fellows.  It  must  be  a  steady  charge,  or  rather  a  quiet  determined  rush;  the 
whole  weight  of  the  column  is  wanted  to  make  the  desired  impression  on  the 
adversary's  line ;  and  if  it  is  frittered  away  bit  by  bit,  much  of  the  effect  is  ex- 
pended in  individual  acts  of  heroism,  which  might  be  more  usefully  employed. 
Where  several  attacks  are  made,  the  columns  may  as  well  all  march  on  the  same 
front,  in  subdivisions,  or  a  greater  or  less  formation  as  might  be  convenient,  as  it  will 
make  it  more  difficult  for  an  enemy  to  estimate  numbers,  or  distinguish  the  real  from 
the  false  attacks ;  and  the  latter  should  look  and  act  as  if  they  intended  mischief, 
however  innocent  their  designs  may  be.  They  should  also  be  of  such  a  strength  as 
to  command  respect,  in  order  that  they  may  be  in  a  condition  to  profit  by  unfore- 
seen success :  the  number  of  attacks  should  therefore  be  in  proportion  to  the  force 
that  is  to  be  divided.  How  frequently  has  it  happened,  that  a  false  attack  which 
would  have  been  considered  as  too  rash  and  hazardous  an  enterprise  to  be  thought  of 
seriously  for  a  moment,  has  been  crowned  vrith  a  success  which  has  equally  asto- 
nished friends  and  foes,  whilst  others  which  have  been  judiciously  planned  and  orga- 
nized have  altogether  failed ! 

It  is  explained  further  on,  that  the  '  top  o'  the  morning '  is  not  a  bad  time  for 
making  an  Assault ;  this  is  chiefly  because  the  previous  movements  are  concealed  by 
the  darkness,  and  the  loss  is  diminished  in  proportion.  For  instance,  under  favour- 
able circumstances,  it  would  be  quite  possible,  after  driving  in  an  enemy's  pickets  the 
preceding  evening,  secretly  to  dispose  a  firing  party  close  to  the  ditch  on  the  outside 
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of  a  work,  without  a  hostile  shot  being  fired,  (for  they  are  not  always  prepared  far 
illiuuinatiiig  the  exterior  by  ligbt-ballsi)  and  to  have  a  column  at  no  great  distance 
waiting  for  the  precise  moment  most  favourable  for  the  Attack;  and  when  the 
troops  did  advance  for  an  escalade,  or  whatever  the  operation  might  be^ — ^what 
would  happen  ?  The  alarm  would  be  given,  and  the  parapets  would  be  manned ;  but 
opposed  by  a  firing  party,  drawn  up  perhaps  three  deep  within  a  distance,  it  might  be 
of  20  or  30  yards, — who  could  shew  himself  to  give  his  fire  ?  Let  us  see  the  man 
that  would  be  long  *  in  easy  circumstances '  vrith  his  head  and  shoulders  above  the 
parapet !  If  sand-bags  had  been  disposed  for  protecting  the  defenders,  a  few  shots 
might  be  fired  through  the  loopholes,  but  their  effect  would  be  as  nothing.  Only 
those  directly  opposite  a  column  could  be  brought  to  bear  at  all  at  that  distance,  and 
with  good  arrangement  there  would  be  no  time  for  mischief  to  ensue,  even  if  there 
were  more  opportunity. 

Circumstances,  however,  vrill  arise  when  an  undisguised  Attack  in  broad  daylight 
may  be  imposed.  There  is  of  course  more  previous  expoiure^  but  people  tee  wkut 
they  have  to  do,  and  can  therefore  act  vrith  more  decisive  effiect.  In  the  preparatory 
movements,  and  during  the  advance  of  the  columns,  violence  must  in  this  mode  of 
attack  control  opposition,  instead  of  its  effects  being  eluded  by  secrecy  or  concealment. 
The  employment  of  light  Troops  and  Artillery  are  the  chief  means  which  may 
be  applied  by  the  assailants  for  effecting  this  object ;  the  former  can  act  as  a  firing 
party  under  any  circumstances  in  covering  the  advance,  but  it  is  quite  necessary  there 
should  be  light  enough,  in  order  to  derive  all  the  benefits  which  the  latter  can  bestow. 
Artillery  can  effect  that  from  a  distance,  which  without  it  Infantry  would  have  to 
execute  for  themselves,  under  all  the  disadvantages  of  a  close  fire.  Thus  by  firing  in 
a  slanting  direction  at  stockade-work, — an  abattis,— or  palisading, — ^these  obstacles 
become  so  damaged  and  torn  up,  that  a  passage  improved  by  the  use  of  the  axe  is 
readily  effected  through  them.  Barriers  may  be  knocked  away  from  doors  or  win- 
dows,— walls  may  be  breached,  or  the  defenders  in  a  building  may  be  very  much 
incommoded  by  its  effects ;  for  shot  vrill  go  through  and  through  ordinary  houses, 
and  if  a  lively  fire  is  kept  up,  they  soon  cease  to  be  comfortable  quarters.  By  firing 
shells  into  parapets,  that  portion  which  covers  the  defenders  may,  if  time  admits,  be 
partially  got  rid  of,  and  when  all  these  good  things  are  effected  from  the  front,  the 
guns  being  moved  to  one  of  the  flanks,  so  as  to  obtain  a  general  enfilade,  may  keep  up 
a  fire  till  the  moment  of  Assault,  which  will  unsettle  the  defenders  and  insure  a  corre- 
sponding advantage  to  the  Attack :  in  fact,  it  is  difficult  to  say  what  a  brigade  of 
Horse  Artillery  or  a  battery  of  9-pounder8  cannot  do  against  a  military  post  fortified 
in  haste,  or  indeed  against  anything  else. 

The  principles  on  which  Attacks  are  conducted,  and  the  general  arrangements  for 
executing  them,  vrill  be  gleaned  from  Jones's  '  Sieges,'  in  the  example  of  two  assaults 
on  Fort  Christoval. 

SURMOUNTING  OUSTACLBS. 

In  the  Attack  of  Military  Posts,  especially  such  as  are  of  minor  importance,  Infsntry 
are  more  frequently  than  otherwise  thrown  entirely  upon  their  own  resources,  for 
forcing  a  passage  through  whatever  obstructions  they  may  fall  in  with,  before  they 
close  with  their  adversaries.  They  have  then  no  guns  or  howitzers  for  tearing  up  and 
destroying  stockades,  abattis,  palisading,  chevaux-de-frize,  &c.,  and  have  only  to  trust 
to  their  own  exertions  for  getting  to  the  right  side  of  them.  The  nature  of  the 
obstructions  which  are  usually  employed  for  adding  strength  to  fortified  Posts  is 
detailed  in  the  article  *  Defence,'  and  the  means  to  be  adopted  for  surmounting  them 
will  now  be  briefly  adverted  to. 
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HOW  TO   DEAL  WITH   AN   ABATTI8.' 

An  Abattis  is  probably  the  first  obstacle  a  column  will  fall  in  with,  and  an  awkward 
obstruction  it  is,  if  it  has  been  properly  managed,  and  the  materials  have  been  of 
sufficient  size  and  weight.  In  an  Attack  by  surprise,  an  endeavour  should  be  made  to 
get  round  the  flank  of  it,  and  if  that  *  wo'n*t  do,'  the  men  must  try  and  crawl  through 
it  in  the  best  manner  they  can,  avoiding  any  noise,  and  forming  again  as  they  succeed. 

If  the  Attack  is  by  open  force,  and  the  abattis  should  prove  impenetrable,  there  is 
no  harm  in  making  the  attempt  to  set  it  on  fire.  A  few  resolute  fellows,  carrying  small 
fagots  which  have  been  previously  dipped  in  pitch,  and  each  man  provided  with  a 
'  lighted  portfire,'  if  it  is  day-time, — or  if  they  can  approach  unseen  by  night,  vrith  some 
other  means  of  setting  fire  to  them, — must  rush  up  from  some  neighbouring  place  of 
concealment,  covered  by  a  smart  fire  of  musketry,  and  throwing  in  their  lighted 
fagots,  all  will  soon  be  in  a  blaze.  When  that  has  subsided,  and  there  is  no  fear  of 
the  men's  pouches  being  exploded,  the  breach  will  be  practicable,  without  waiting  for 
the  hot  cinders  to  cooL  This  little  conflagration  would  go  on  under  the  protection  of 
a  party,  near  enough  to  prevent  any  attempt  on  the  part  of  the  defenders  to  extinguish 
it.  If,  however,  an  abattis  is  formed  of  small  materials,  or  if  sufficient  precautions 
have  not  been  taken  to  secure  it  in  its  place,  (that  is,  if  it  is  a  bad  one,)  it  will  be  a 
waste  of  time  to  submit  to  the  delay  of  burning  it :  in  such  a  case,  a  party  rushing  up 
with  ropes  may  tie  them  to  some  principal  trees ;  or  a  big  hook  fixed  to  a  rope  or 
pole  may  be  used,  and  a  tree  or  two  may  by  these  means  be  dragged  forcibly  out  of 
the  line;  or  some  handy  fellows  vrith  good  tools  may  partially  open  it,  by  cutting 
away  a  few  of  the  small  branches,  so  as  to  let  men  get  through  at  *  open  order.' 

HOW  TO   OYERCOMB   OTHER   IMPEDIMENTS. 

If  the  obstructions  outside  a  Post  consist  of  military  pits,  stakes,  or  the  stumps  of 
trees,  &c.,  they  may  be  passed  at  '  open  order,'  if  they  cannot  be  avoided,  and  the 
columns  be  re-formed  as  soon  as  possible.  Small  ditches  may  be  filled  up  vnth  fagots 
or  bundles  of  hay, — chevaux-de-frize  may  be  displaced  by  main  force,  with  a  rope  and 
a  good  pull  altogether, — or  they  may  be  cut  up  or  blown  to  pieces  with  a  bag  of 
powder ;  palisades,  or  fraises  in  a  ditch,  may  be  got  rid  of  in  a  similar  manner, — or 
if  a  party  is  provided  with  ladders  or  planks,  and  the  ditches  are  narrow,  these  last 
obstructions  will  frequently  offer  facilities  for  constructing  temporary  bridges  for 
passing  over  them.  Stockade-work  or  palisading  may  be  escaladed  with  ladders 
brought  up  in  a  line  under  the  protection  of  a  firing  party,  and  carried  by  two  or  four 
men,  according  to  their  length.  The  ladders  should  be  planted  as  close  together  as 
they  conveniently  can  be,  and  the  assailants  should  mount  them  on  as  extended  a 
front  as  their  numbers  permitted ;  or  a  stockade  may  be  breached  by  the  explosion  of 
a  bag  of  powder,  &c.  By  some  such  means  as  these,  applied  with  boldness  and 
decision  in  a  common-sense  sort  of  vray,  troops,  assisted  by  workmen,  would  be  a 
match  for  any  of  the  ordinary  obstructions  which  might  oppose  their  advance,  whether 
the  attack  were  made  by  night  or  by  day,  by  surprise  or  by  open  force. 

OF  ATTACKS   BT   SURPRISE. 

A  Post  is  said  to  be  turpriaed  when  an  enemy  either  gets  into  it,  or  close  up  to  it, 
— by  making  a  false  or  forced  march,  information  of  which  has  been  concealed  from 
the  defenders,  either  by  their  own  bad  look-out,  or  their  opponents  having  been 
favoured  by  fog  or  darkness,  &c. ;  or  it  may  be  that  they  have  succeeded  in  quietly 
cutting  off  some  advanced  Post,  which  would  have  given  the  alarm. 

When  ably  planned  and  carried  into  execution,  a  surprise  is  the  best  kind  of  Attack 
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that  can  be  made ;  there  is  less  erporure  beforehand,  and  from  being  unexpected,  there 
is,  from  the  nature  of  things,  more  confusion  among  the  defenders,  and  therefore  less 
resittance  afterwards.  The  result  also  is  generally  more  decisive,  and  enialler  num- 
bers can  act  with  far  greater  effect  against  a  superior  force  than  can  be  hoped  lor  in 
an  open  Attack.  It  is  only,  however,  when  an  adversary  fails  in  his  precnutionaiy 
measures  that  success  can  be  confidently  anticipated,  even  from  the  beat  formed 
schemes  of  surprise ;  and  even  then,  without  precise  information  as  to  the  nature  of 
the  defences, — the  strength  of  the  defenders,  and  their  measures  of  security, — ^without 
ascertaining  the  degree  of  caution  and  punctuality  with  which  the  dutiea  are  per- 
formed,— any  attempt  at  a  surprise  would  most  probably  faiL 

Neglect  in  the  extemai  precautions  of  security,  such  as  a  faulty  dispodtion  of  the 
outlying  pickets  and  videttes, — the  omission  of  patrolling,  &c.,  admitt  of  a  anrpriae; 
and  an  absence  of  judicious  mtemal  arrangements  mU  facilitate  it.  The  llrat  will 
consist  in  placing  but  few  pickets,  and  those  at  too  great  a  distance  from  each  other, 
and  too  far  to  the  front,  so  that  the  chain  becomes  unconnected,  and  the  com- 
munication between  them  is  not  properly  preserved ;  or  in  falling  into  an  oppodte 
error,  of  placing  them  so  near  to  a  Post  as  that  they  do  not  secure  sufficient  notice  of 
the  presence  of  a  hostile  force,  to  enable  the  defenders  to  stand  to  their  arma ;  or  it 
may  be  traced  to  a  slovenly  manner  of  carrying  on  the  outpost  duty  generally.  The 
second  wiQ  depend  upon  the  degree  of  discipUne  and  readiness  prevailing  among  the 
troops  generally,  and  the  dispositions  that  may  have  been  made  for  applying  their 
services  in  the  most  eflfective  manner,  and  in  the  shortest  possible  time,  &c.  The 
following  are  likewise  circumstances  that  will  favour  this  mode  of  proceeding. 

When  there  is  a  wood  or  ravine  vrithin  a  moderate  distance  of  a  Post, — when  you 
have  the  power  of  secretly  assembling  a  force  equal  to  the  undertaking,  which  waa 
before  dispersed  with  a  different  object, — when  the  defenders  tliink  themaelvea  in 
security,  either  from  your  distance  or  other  causes,  and  are  therefore  leta  on  their 
guard,  and  less  vigilant, — if  the  Post  is  not  quite  complete  in  the  works  designed  for 
its  defence, — if  the  troops  are  raw,  and  their  chief  not  much  better, — or  if  from  being 
deemed  inaccessible,  when  that  fact  is  fabulous,  any  part  is  not  so  well  guarded  aa 
others, — these  arc  all  very  tempting  circumstances  to  try  one's  luck  at  a  surprise. 

Secrecy  is  the  soul  of  a  surprise,  and  as  a  secret  is  liable  to  '  fructify'  when  in  the 
hands  of  many,  the  less  that  is  said  about  any  intention  of  beating  up  a  neighbour'a 
quarters  the  better.  Your  enemies  must,  of  course,  be  deceived,  or  kept  in  ignoraneet 
and  until  the  moment  when  their  exertions  are  required,  it  would  be  quite  as  well  for 
your  friends  to  be  so  too.  The  requisite  preparations  therefore  in  collecting  ladderip 
tools,  &.C.  should  be  shielded  under  cover  of  being  for  some  other  distinct  operation, 
and  plausible  excuses  given  forth  to  allay  suspicions  as  they  arise. 

Among  other  considerations,  it  will  have  to  be  decided  beforehand  whether  the 
Post  is  to  be  held  and  defended,  should  it  be  taken,  or  whether  it  is  to  be  destroyed 
or  abandoned.  In  the  former  case,  a  temporary  supply  of  provisions  and  ammuiii- 
tion  should  be  thought  of;  in  the  latter,  the  attack  and  retreat  only  ha?e  to  be 
provided  for. 

Winter  is  the  most  favourable  time  of  the  year  for  attempting  a  surprise.  Sentriea 
are  not  usually  so  much  on  the  alert  in  cold  weather,  and  the  long  nights  and  the 
storms  and  fogs,  which  prevail  at  that  season,  are  all  *  accessories  before  the  fact.'  A 
night  when  the  moon  sets  just  before  you  want  to  begin  the  Attack  is  advantageooa, 
as  the  previous  movements  will  have  all  the  benefit  of  the  light,  and  the  loooeediBg 
darkness  may  serve  an  equally  good  purpose. 

It  is  generally  admitted,  that  the  peep  of  day  is,  under  most  drcumstaacea,  very 
favourable  for  making  an  open  Attack,  when  there  is  not  light  enough  to  betray  the 
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advance,  or  any  of  the  preparatory  moTements,  and  the  assailants  ha^e  the  advantage 
of  daylight  immediately  after  to  profit  by  success,  in  securing  all  the  advantages  they 
may  have  gained.  But  an  enemy  knows  this  as  well  as  anybody  else,  and  the  whole 
disposable  force  of  an  army  or  garrison  is  generally  under  arms  at  that  time,  and 
probably  more  on  the  look-out  than  at  any  other  hour  of  the  twenty-four.  This, 
therefore,  is  not  the  best  time  to  catch  them  unprepared,  and  it  would  appear,  that 
getting  up  a  little  earlier,  or  sitting  up  a  little  later  than  one's  adversary,  would  afford 
a  better  opportunity.  As  to  time,  therefore,  soon  after  midnight  would  probably  be 
the  hour ;  and  if  it  could  be  made  to  square  with  the  object  in  view,  which  may  vary 
with  circumstances,  it  wonld  probably  be  as  favourable  a  time  for  the  attempt  as  any 
other :  for  example,  if  the  Post  were  at  no  great  distance,  and  the  intention  was  to 
destroy  and  then  abandon  it,  before  succour  could  arrive,  a  better  hour  than  midnight 
could  not  be  selected,  as  it  would  aifbrd  the  opportunity  of  accomplishing  the  object, 
and  making  good  the  retreat  before  daylight.  But  if  the  Post  were  to  be  held  after- 
wards, the  dawn  of  day  immediately  after  the  assault  would  enable  a  party  to  make 
better  arrangements  for  defending  itself,  and  a  later  attack  would  therefore  be 
preferable. 

From  these  considerations  it  will  appear  that  a  surprise,  whether  early  or  late, 
generally  entails  a  Night  Attack,  and  it  is  scarcely  necessary  to  tay  that  the  greatest 
precautions,  and  the  very  best  arrangements,  are  required  for  carrying  it  into  effect ; 
nor  can  success  be  reasonably  looked  for  without  them.  The  worst  of  going  to  work 
in  the  dark  is,  that  unless  the  point  to  be  attacked  is  of  a  nature  not  to  be  mistaken, 
it  is  ten  to  one  the  attempt  to  identify  what  is  doubtful  will  disclose  all.  Nothing 
can  be  worse  than  having  to  poke  about,  especially  if  you  don't  want  to  be  found  out, 
which  is  rather  an  essential  in  a  surprise.  Again,  when  you  have  forced  an  entrance, 
we  will  say  into  a  village,  unless  you  are  perfectly  acquainted  with  the  interior,  and 
familiar  with  every  object  that  presents  itself,  there  are  other  and  great  disadvantages 
to  contend  against.  The  local  knowledge  of  the  defenders  is  all  in  their  favour, — the 
offensive  cannot  be  continued  with  vigour,  and  nothing  is  gained  in  furtherance  of 
your  object  by  standing  stilL  Dangers  are  magnified  in  the  dark,  especially  when 
men  are  not  excited ;  and  as  a  resolute  enemy  will  know  exactly  where  to  strike  the 
blow,  and  you  can  neither  see  from  whence  it  comes,  nor  estimate  its  force,  till  you 
feel  its  effect,  it  may  become  necessary  to  assume  a  defensive  attitude;  and  this, 
under  the  circumstances,  may  lead  to  a  reversal  of  your  previous  success.  If  there  ia 
work  to  do  with  the  shovel  and  pickaxe,  such  as  effecting  a  lodgement  for  establishing 
yourself  on  the  ground  that  has  been  gained,  or  for  other  purposes,  the  darkness  ia 
favourable  for  the  execution  of  it;  but  this  does  not  affect  the  present  question. 
Under  any  circumstances,  however,  the  value  of  the  local  knowledge,  which  is  con- 
spicuous among  the  useful  items  adverted  to,  will  be  apparent,  and  with  other  hinta 
which  have  been  thrown  out,  will  serve  to  create  a  suspicion  that  there  is  something 
for  a  Commander  to  think  of,  before  he  makes  up  his  mind  to  commit  himself  in 
action.* 

The  number  of  men  for  an  Attack  ought,  under  most  circumstances,  to  be  superior 
to  the  force  of  the  defenders,  which  it  must  not  be  forgotten  have  the  'vantage  ground ; 
but  in  a  well  conceived  and  vigorously  executed  surprise,  very  inferior  numbers,  pro- 
fiting by  the  confusion  and  astonishment  which  are  inseparable  from  an  unexpected 
Attack,  have  done  '  in^pouible  thmgtt  and  doubtless  can  do  so  agam ;  which  it  is  as 
well  to  remember  when  any  similar  opportunity  should  happen  on  service :  generally, 

*  Surprae*  inthe  open  day  can  tekiom  be  ■ntcesifully  undertaken,  except  ia  mountainona  coim- 
tiiet  intersected  by  ravinea  and  hollow  roada,  &c. 
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however,  nuinl>er8  are  one  principal  ingredient  in  success,  and  therefore  the  fnetBi 
for  the  Attaeic  iliould  be  adequate  to  the  object,  taken  in  all  its  bearing!.  A  very 
inferior  force  may  possibly  make  good  their  footing  against  all  oppoeitkni  at  any 
certain  point ;  but  the  question  may  be,  can  they  maintain  it  ? 

Tliis  question  arises  with  a  greater  or  less  demand  for  an  answer  in  the  afflnnatHev 
according  to  circumstances.    For  example,  a  modest  Commander  may  preacribe  limils 
to  his  ambition,  and  merely  wish  to  set  fire  to  a  Post, — a  village, — or  dockyard,  or  to 
blow  up  a  magazine,  or  some  other  equally  inviting  object,  and  then  peaceably  to 
retire,  without  any  desire  further  to  trespass  on  the  time  or  attention  of  hia  opponeata. 
A  few  minutes'  possession  of  a  certain  spot  might  suffice  for  the  accompliahment  of 
any  of  these  purposes,  and  it  might  be  that  a  very  few  men  would  be  anffident  to 
force  an  entrance  and  effect  them.    In  a  well  concerted  surprise,  a  small  force  might 
pouibly  be  brought  almost  within  arms'  length  of  the  desired  object  withoat  diaeoveryt 
and  when  a  rush  was  made  for  securing  it,  there  might  be  all  the  roatine  of  aouDding 
the  '  alarm  and  assembly,' — of  turning  out  guards, — and  probably  some  marching  and 
counter-marching  to  perform,  before  the  nature  of  the  Attack,  or  even  the  point  or 
points  where  it  was  made,  were  clearly  comprehended  by  any  large  body  of  the 
defenders ;  and  before  they  had  rubbed  their  eyes,  and  made  their  dispoMtiona  for 
repelling  it,  the  deed  might  be  done,  and  the  actors  be  on  their  way  home  again. 

If  however  the  Post  which  is  attacked  is  to  be  held  afterwards, '  e*tat  sose  aa/re 
eho9€  ; '  defenders  have  an  unpleasant  way  of  sometimes  recovering  from  a  ftnt  panie, 
and  then  the  preponderance  of  force  should  be  on  the  right  side,  or  *  the  tablea  may 
be  turned.'  There  have  been  instances,  however,  quite  within  the  memofy  of  the 
present  generation,  of  a  very  inferior  force  surrounding  a  respectable  work  atrongly 
garrisoned — carrying  it  by  assault  in  the  night,  and  making  the  defendera  lay  down 
their  arms  before  daylight  told  any  talcs  as  to  the  disparity  of  numben. 

The  success  of  such  enterprises  as  these,  which  have  for  their  object  to  efltet  what 
greater  numbers  ought  to  be  employed  about,  depends  entirely  on  the  advantagea 
resulting  to  them  from  a  complete  surprise,  and  coming  upon  an  enemy  when  he  ia 
quite  unprepared :  in  fact,  if  this  is  not  done,  the  attempt  ought  to  be  abandoned  at 
once. 

The  execution  of  an  Attack  of  this  nature  is  rather  a  delieate  affair,  fur  if  hy  any 
means  the  suspicions  of  a  \igilant  adversary  have  \yeen  awakened,  he  will  have  made 
such  dispositions  as  might  cause  the  surprise  to  be  felt  on  the  tproN^  side.  If,  there- 
fore, there  should  lie  the  least  cause  for  suspecting  that  an  enemy  is  playing  trieka^ 
every  possible  precaution  should  be  taken  for  ascertaining  the  truth,  before  getting 
into  a  difficulty  which  it  might  not  be  easy  to  get  out  of.  The  main  body  should  be 
halted  at  a  greater  distance  than  it  is  likely  an  ambuscade  would  be  sent,  and  the 
whole  ground  in  the  front  should  be  */elt*  with  the  utmost  caution  by  patrola,  whOv 
if  not  stopped  by  outlying  pickets  or  videttes,  &c.,  should  creep  close  up  to  the  place, 
listening  to  everything  that  is  going  on.  If  on  their  report  it  should  be  decided  to 
move  on,  it  would  still  be  prudent  to  do  so  with  all  circumspection,  having  an 
advanced  guard  composed  of  men  who  know  what  they  are  about,  and  partiea  with 
the  same  view  to  protection  on  either  flank.  If,  on  the  contrary,  there  were  good 
reason  to  believe  that  the  enterprise  was  no  secret,  and  that  everything  was  in  readi- 
ness to  give  you  a  warm  reception,  it  would  depend  upon  circumstances  whether 
*  prudence'  would  not  be  '  the  better  part  of  valour.'  These  observations  of  coatM 
only  apply  to  a  force  quite  inadequate  to  any  open  attempt ;  but  with  a  proportionate 
force,  should  there  be  a  failure  in  the  design  of  surprising  a  Post,  the  probability  of 
which  would  have  been  foreseen  and  provided  for,  it  would  only  be  necessary,  under 
such  circumstances,  to  throw  off  the  mask,— -proclaim  yourself  an  open  enemy,  and 
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fight  it  ouif  which  all  your  previous  trrangements  would  enable  you  to  do  without 
difficulty. 

The  whole  force  employed,  whatever  it  may  be,  should  be  divided  for  fulfilling 
specific  objects.  Several  columns  of  Attack  may  have  to  be  formed, — some  for  false, 
others  for  real  Attacks,  each  to  be  closely  followed  by  its  support :  there  should  also 
be  a  certain  force  posted  in  reserve  for  covering  a  retreat,  in  case  of  failure ;  another, 
probably,  for  guarding  particular  points,  in  order  that,  should  your  designs  have  been 
anticipated,  you  may  not  be  surprised  in  your  turn  by  an  attack  in  flank  or  rear.  Men 
with  axes,  sledge-hammers,  crow-bars,  &c.,  for  forcing  barricades,  or  cutting  away 
obstacles,  and  a  few  bags  of  powder  with  fuses  attached,  for  bursting  open  gates, 
would  likewise  be  useful.  The  troops  employed  on  these  little  enterprises  should  be 
picked  men.  Guides,  if  they  can  be  depended  on,  will  be  necessary,  in  sufficient  num. 
hers  to  allow  two  or  three  to  accompany  each  party,  but  personal  knowledge  in  the 
assailants  or  their  leaders  is  a  better  thing,  and  more  conducive  to  success. 

Whatever  may  be  the  time  or  disposition  that  is  decided  upon,  the  march  must  be 
so  ordered  as  that  the  column  or  columns  shall  arrive  at  some  point  in  the  immediate 
neighbourhood,  perhaps  a  mile,  or  a  mile  and  a  half  distant,  an  hour  or  more  before 
they  will  be  wanted,  so  that  the  last  orders  may  be  given,  and  the  final  arrange- 
ments made ;  for  there  is  generally  a  parting  word  to  say  on  these  occasions.  This 
arrangement  for  the  march  presupposes  that  all  the  requisite  information  respecting 
the  situation  of  the  pickets, — the  mode  of  patrolling, — and  the  general  external 
precautions  for  guarding  a  Post,  have  been  obtained,  so  that  a  Commander  knows 
what  he  is  about,  and  can  put  his  different  detachments  in  movement  for  the  several 
points  he  intends  to  attack.  But  if  this  information  has  still  to  be  sought,  in  conse- 
quence of  the  enemy's  pickets  being  posted  differently  every  night,  or  other  causes, 
the  troops  must  either  be  brought  up  earlier,  and  wait  till  these  points  are  determined, 
or  a  patrolling  party  must  precede  them,  so  as  to  get  there  at  dusk,  and  have  it  all 
ready.  In  the  former  case,  arriving  at  the  halting-place  by  such  roads  as  afford  the 
best  means  of  concealment,  some  steady  and  intelligent  men  should  be  detached  to 
patrol  to  the  front ;  first  to  ascertain,  if  possible,  the  situation  of  any  pickets  which 
might  have  been  posted  wide  apart,  and.  then  to  find  out  the  order  in  which  the 
videttes  were  placed, — the  mode  of  patrolling  between  them, — and  any  further  inform- 
ation that  could  be  obtained.  The  success  of  the  enterprise  depends  upon  the 
chance  of  introducing  the  whole  force  unperceived  within  the  chain  of  pickets.  The 
state  of  the  weather  will  materially  facilitate  this  preliminary  step ;  and  when  it  has 
been  accomplished,  the  advance  should  be  continued  until  the  columns  are  discovered 
by  the  sentries  of  the  Post,  when  a  general  rush  would  be  made,  and  the  more  impe- 
tuous the  Attack,  the  more  favourable  for  the  object,  of  following  up  the  surprise  by 
an  easy  conquest. 

DISTRIBUTION    OF  THE   ASSAILANTS,   &C. 

A  multiplicity  of  considerations  will  influence  the  distribution  of  the  assailants,  so 
that  it  is  hopeless  to  lay  down  any  rule  of  general  application ;  but  we  might  say  on  a 
broad  principle,  that  it  would  not  be  prudent  to  divide  a  small  force  too  much  in 
attempting  false  Attacks,  and  that  therefore,  from  one-half  to  two-thirds  of  it  might 
be  formed  for  the  assault,  keeping  the  remainder  in  reserve  for  covering  the  retreat, 
and  acting  according  to  circumstances ; — or  were  the  force  considerable,  and  the  Post 
to  be  attacked  of  corresponding  extent,  such  as  an  intrenched  village,  perhaps  one-third 
of  the  numbers  might  be  formed  for  the  principal  Attack,  another  third  be  divided  for 
two  false  Attacks,  and  the  remainder  be  left  in  reserve  for  the  purposes  before  stated. 
In  the  former  case  as  a  minimum,  the  assailants  should  be  at  least  equal  in  numbers 
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to  the  defenders ;  and  in  the  latter,  as  the  force  it  more  divided,  there  should  be  a 
proportionate  increase ;  that  is  to  say,  the  numbers  engaged  in  the  three  Attadu 
should  be  stronger  than  the  garrison.  A  part  of  the  force  engaged  in  the  false 
Attacks,  or  a  portion  of  the  resenre,  should  be  placed  not  very  far  from  the  entrancea 
to  the  Post  that  are  nearest  to  the  point  where  the  real  Attack  is  going  on.  These 
may  be  streets,  roads,  or  gateways,  &c.,  and  they  should  be  watched,  that  advan- 
tage may  be  taken  of  their  being  turned  or  opened ;  some  workmen,  who  are  '  good 
at  need'  for  breaking  open  barricades,  being  held  in  readiness  to  accompany  the 
party. 

When  all  these  particulars  had  been  arranged,  and  the  Officers  or  Non-eom- 
missioned  Officers  commanding  the  several  parties  had  been  made  deariy  to  under- 
stand their  orders,  and  the  specific  objects  confided  to  them ; — ^when  the  conduct  they 
should  observe  under  every  emergency,  both  during  the  Attack,  and  in  the  event  of 
success  or  failure,  had  been  explained;  when  the  precise  moment  on  which  the 
Attacks  should  take  place  was  perfectly  understood, — and  some  conventional  signal, 
countersign,  or  badge  had  been  established  by  which  men  could  recognize  each  other 
in  the  dark, — the  columns  would  be  in  readiness  to  move  on.  The  advance  vronld  be 
made  in  silence,  and  vrithout  haste ;  the  columns  dividing  when  they  got  near  the 
place,  and  marching  by  the  best  route  to  their  points,  preceded  by  a  few  steadj 
soldiers  as  an  advanced  guard,  who  would  be  on  the  look-out  to  secure  any  patrols  or 
videttes  they  might  hXL  in  vrith,  so  as  to  prevent  theu*  giving  the  alarm. 

OF  THB   ATTACK. 

If  the  object  of  a  column  were  to  assault  a  field-work,  which  has  usually  a  ditdi 
bounded  by  slopes  of  earth,  the  advance  of  the  storming  party  would  silently  slide 
down  into  the  bottom  of  it,  and  if  there  were  no  obstacles,  such  as  palisades,  &c.,  and 
the  slopes  admitted  of  their  scrambling  up,  they  would  form  in  the  bottom  of  the 
ditch  in  subdivisions,  or  sections,  as  might  be  ordered,  and  endeavour  to  go  up  toge- 
ther without  straggling ;  the  remainder  of  the  party  following  them  as  closely  as 
possible ;  the  support  being  halted  at  the  edge  of  the  ditch,  ready  to  fire  or  advance, 
and  the  reserve  being  posted  further  off.    . 

If  there  were  unforeseen  obstacles,  which  could  not  be  got  over  or  removed  vrithout 
the  noise  of  workmen,  the  secrecy  of  the  operation  would  be  nearly  over,  and  it 
would  be  time  to  awaken  the  astonuhment  of  the  garrison.  A  few  preparations  being 
made,  such  as  the  storming  party  lying  down  opposite  the  spot,  and  the  support  or 
firing  party  on  either  flank  ready  to  keep  people  off  the  top  of  the  parapet,  the  work- 
men would  glide  into  the  ditch,  and  first  distributing  themselves  judiciously,  and 
finding  what  was  to  be  done,  and  the  best  way  of  doing  it,  they  would  commence 
work  together,  and  regardless  of  anything  that  might  happen,  would  lay  about  them 
till  they  had  accomplished  their  task ;  when  the  assault  would  immediately  be  given, 
and  the  endeavour  made  to  charge  in  column,  through  whatever  force  was  formed 
for  the  defence  of  the  parapet :  when  this  was  accomplished,  a  halt  would  be  made,  to 
re-form  for  further  operations  in  following  up  the  advantage  gained. 

After  troops  once  move  forward  to  the  assault,  the  bayonet  should  be  called  upon 
to  do  all  the  work ;  very  little  is  gained  by  the  leading  files  firing  down  upon  the 
defenders  from  the  top  of  the  parapet,  especially  in  the  dark  or  the  grey  of  the 
morning.  It  has  only  a  tendency  to  check  their  speed  at  the  moment  it  is  of  some 
use  to  them.  The  assailants  are  at  that  time  exposed,  and  perfectly  visible  against 
the  sky,  when  the  defenders,  however  near,  could  not  be  seen ;  and  after  the  first  man 
has  jumped  doii^'n  within  a  work,  his  comrades  must,  of  necessity,  cease  firing;  there- 
fore anything  that  would  be  gained  by  permitting  its  use  would  be  more  than  out- 
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weighed  by  the  incoDYeniences  thit  would  be  entailed.  It  is  usual,  therefore,  to  make 
use  of  the  bayonet  only  on  these  occasions. 

If  a  wall,  or  any  other  obstacle  of  a  moderate  height,  had  to  be  scaled,  the  ladders 
would  be  carried  by  the  advanced  party,  who  would  plant  them  side  by  side,  and  after 
its  being  ascertained  that  all  were  properly  in  their  places,  the  troops  would  advance 
up  them  in  the  most  compact  order,  and  on  as  extended  a  front  as  possible,  and 
jumping  down  inside,  would  form  again  and  move  forward,  as  soon  as  circumstances 
permitted.    Stockade-work  might  be  scaled  in  the  same  way. 

BLOWING   OPEN   BARRIERS,   &C. 

In  the  Attack  of  gateways  or  houses,  if  secrecy  is  preserved  till  you  get  close  to 
them,  it  is  as  much  as  can  be  expected.  In  order  to  force  the  barriers  or  doors,  the 
most  effectual  agent  is  a  bag  of  gunpowder.  A  bag  containing  from  20  to  30  or 
40  lbs.,  according  to  the  expected  strength  of  the  obstacle,  and  furnished  with  a  fuse 
for  firing  it,  and  a  loop  to  hang  it  by,  can  be  easily  nailed  or  hooked  up  against  a  pair 
of  gates,  or  fastened  to  a  barricaded  door.  If  it  can  be  done  without  previous  dis- 
covery, so  much  the  better ;  and  for  effecting  this,  a  gimlet  will  be  found  a  very  useful, 
quiet  operator.  When  fixed,  the  fuse  is  lighted,  and  the  man  retires  a  little.  The 
party  for  forcing  an  entrance  may  be  drawn  up  within  15  or  20  yards,  and  a  few 
expert  men  with  axes  and  sledge-hammers  may  be  with  them.  The  explosion  will 
most  probably  do  all  that  is  required,  and  the  ruins,  if  any  remain  to  impede  the 
advance,  will  quickly  be  got  rid  of  by  the  workmen.  If  all  this  has  been  done  in 
secret,  it  will  be  a  great  object  to  take  advantage  of  the  bustle  and  confusion  that  will 
ensue,  by  making  a  vigorous  Attack.  If,  however,  the  secrecy  of  the  operation  is  at 
an  end  before  the  bag  is  fixed,  and  this  has  to  be  effected  by  open  violence,  in  spite 
of  what  may  be  attempted  to  prevent  it,  the  best  proceeding  is  for  a  strong  firing 
party  to  rush  up,  and  throwing  themselves  under  any  cover  that  might  offer,  to  reply 
to,  and  endeavour  to  subdue,  the  fire  that  defends  the  point  to  be  attacked ;  and  when 
that  slackened,  the  men  with  the  bag  of  powder  should  make  a  run  of  it, — fix, — flight, 
and  •  be  off.'— See  article  *  Petard.' 

SECURING   POSSESSION    OF   A    POST  AFTER   A   SURPRISE. 

In  the  Attack  of  a  village,  or  even  a  smaller  Post,  the  moment  an  entry  is  made,  a 
portion  of  the  force  should  be  detached  to  endeavour  to  communicate  with  the  other 
Attacks,  if  there  were  any ;  and  leaving  a  party  in  reserve  at  the  point  where  they 
came  in,  they  should  secretly  march,  if  the  alarm  had  not  been  given,  to  secure  the 
guards  and  principal  avenues  into  the  village.  By  thus  gaining  possession  of  the  bar- 
ricades or  gates,  they  would  be  enabled  to  open  a  communication  by  which  a  portion 
of  the  reserve,  which  should  have  been  previously  held  in  readiness,  might  enter.  If 
they  were  discovered,  and  the  garrison  were  assembling  to  oppose  them,  the 
same  measures  would  be  of  advantage,  and  no  time  should  be  lost,  in  also  making  a 
furious  attack  on  the  main  body  wherever  it  might  be  forming,  taking  care,  during 
the  advance,  to  secure  the  means  of  an  orderly  retreat.  The  value  of  local  knowledge, 
indeed  its  absolute  necessity,  is  again  apparent,  for  how  could  any  of  these  steps  be 
taken  with  the  promptness  befitting  the  occasion  if  this  were  wanting  } 

OF  ATTACKS  BY  OPEN  FORCE. 

An  Attack  by  open  force  is  imposed  when  something  like  the  converse  of  all  the 
circumstances  that  would  favour  an  Attack  by  surprise  exists ; — such  as  the  ground 
outside  a  Post  affording  no  cover  for  approaching  it,— or  when  a  Post  is  so  well  and 
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80  vigilantly  guarded  that  it  becomes  a  measure  of  necessity,  from  having  no  choice 
left  between  an  attack  or  a  retreat,  as  might  happen  in  a  general  action;— or  an 
attack  of  this  nature  may  be  undertaken  with  confidence  when  the  works  are  weak  or 
unfinished,  and  where  there  are  facilities  for  enfilading  its  principal  lines  with 
artillery ; — or  when  a  Commander  is  known  to  be  timid. 

Most  of  the  information  required  for  judiciously  planning  an  Attack  by  surprise 
will  be  also  of  essential  service  when  an  Attack  by  open  force  is  contemplated ;  in 
either  case  it  is  equally  of  importance  that  a  knowledge  of  the  locale  should  be  pre- 
viously obtained,  and  that  the  obstacles  to  be  overcome  should  be  carefully  estimated, 
and  compared  with  the  means  proposed  for  surmounting  them,  before  troops  are 
committed  in  the  attempt :  something  must  of  necessity  be  left  to  chance  and  good 
fortune,  but  not  too  much.  If  a  choice  exists  as  to  time,  or  should  it  so  happen  that 
circumstances  permitted  a  force  to  evade  any  previous  exposure,  by  attacking  in  the 
night,  or  before  daylight,  so  much  the  better ;  but  if  the  Attack  is  made  in  the  open 
day,  and  there  is  neither  natural  nor  artificial  cover  to  favour  the  enterprise,  the 
strongest  and  most  energetic  measures  should  be  adopted  to  control  or  subdue  the 
fire  that  would  be  poured  in  upon  an  advancing  column,  which  is  the  worst  treat- 
ment it  has  to  endure,  because  it  is  in  no  condition  for  making  a  reply '  in  kmd^ 
When  the  leading  files  get  within  arms'  length  of  the  defenders,  an  exchange  of 
blows  may  take  place,  but  not  before ; — hence  the  advantage  of  a  '  cloud  of  light 
troops,'  or  of  a  strong  firing  party,  for  the  specific  purpose  of  protecting  columns 
engaged  in  the  attack  of  works,  of  whatever  description  they  may  be. 

Though  there  is  a  great  diflference  in  the  two  modes  of  Attack  under  discussion, 
because  in  one  it  is  assumed  that  an  enemy  is  half  asleep,  and  in  the  other,  that  be  la 
on  the  alert,  and  that  all  the  means  in  his  power  will  be  developed  to  oppose  it,  yet 
in  their  principles  they  are  the  same ;  and  as  a  notion  of  these  principles  and  of 
further  details  may  perhaps  have  been  obtained  from  the  preceding  pages  in  which 
they  are  treated  of,  a  repetition  of  them  would  be  superfluous. 

The  points  requiring  attention  and  the  dispositions  to  be  made  after  a  successful 
Assault  have  also  been  glanced  at,  and  equally  apply  to  the  more  open  mode  of  Attack 
under  consideration.  But  as  an  enemy  will  be  better  prepared  for  making  resistance, 
the  measures  will  require  to  be  of  a  more  decided  character,  and  no  time  should  be 
lost  in  following  up  the  advantage  of  a  first  success.  A  reserve  would  be  left  at  the 
point  where  the  entry  was  effected,  and  according  to  circumstances  strong  detach- 
ments would  be  sent  off  to  the  right  and  left  to  follow  the  enemy  and  sweep  the 
interior  of  the  defences ;  leaving  guards  at  every  entrance  of  a  street,  road,  or  alley, 
by  which  they  might  be  cut  off.  The  gates  and  principal  avenues  opening  towards 
the  side  attacked  would  be  seized,  and  access  given  to  troops  from  the  reserve,  which 
should  be  held  in  readiness  to  enter,  and  an  impetuous  attack  would  be  made  on  the 
main  body  as  soon  as  a  sufficient  force  was  assembled.  If  there  were  a  keep,  the 
Attack  should  threaten  the  communication  with  their  stronghold,  and  if  circum- 
stances permitted,  a  rush  should  be  made  to  cut  off  their  retreat  to  it,  or  to  intrudCf 
by  joining  the  party  and  going  in  with  them. — See  '  Assault.' 

ATTACK    OF   AN    INTRENCHED   VILLAGE. 

It  is  sufficient  to  give  a  few  practical  observations  upon  the  mode  of  attacking  the 
chief  works,  in  which  we  may  suppose  the  strength  of  an  intrenched  village  to  con- 
sist ;  which  will  bring  us  in  contact  with  fortified  houses,  or  churches, — redoubts, — 
fitches, — or  other  earthen -works,  some  or  all  of  which  may  flourish  as  independent 
posts,  or  form  part  of  the  contour  taken  up  for  the  defence.  See  Plate  of  *  Defence 
of  Villages.* 
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ATTACK  OF  FLBCHE,  OR  EARTHEN-WORK,  OPEN  IN  THE  REAR — A  REDOUBT,  &C. 

All  detached  works,  of  the  nature  of  a  fleche,  that  are  said  to  be  open  in  the  rear, 
are  usually  so  far  closed  that  they  have  at  least  a  good  palisading  and  barrier  gate  to 
shut  them  in ;  au  restet  they  are  generally  earthen-works,  having  ditches  of  a  breadth 
and  depth  varymg  with  their  importance,  either  revetted  or  finished  in  slopes,  with  a 
palisade  in  the  bottom.  The  rear,  however,  is  generally  the  weak  point,  and  it  is  left 
open  in  order  that  it  may  be  defended  from  some  other  work  which  sees  into  it.  To 
assault  such  a  work,  if  it  is  of  considerable  size,  several  columns  of  attack  may  be 
formed ;  the  principal  one,  howefver,  should  be  directed  upon  the  weakest  point,  and 
it  should  be  held  in  reserve,  and  if  possible  concealed,  until  the  threatening  attitude 
of  the  other  attacks  (which  may  be  directed  on  the  salient  or  the  extremity  of  either 
face)  shall  have  induced  a  corresponding  disposition  of  the  defenders ;  it  may  then 
come  on  in  all  its  glory,  and  make  short  work  of  the  palisade  by  some  of  the  means 
before  described,  the  other  columns  acting  according  to  circumstances.  If  it  should 
80  happen  that  it  was  not  expedient  to  attack  a  work  of  this  description  by  the  rear, 
— ^the  general  plan  of  operations  would  be  reversed,  and  a  show  would  be  made  of 
attacking  that  point,  when  in  reality  the  principal  effort  would  be  made  on  the  salient 
angle,  or  some  other  part,  by  a  column  kept  out  of  sight  until  the  attention  of  the 
defenders  had  been  previously  engaged. 

If  the  ditch  of  a  fleche  or  other  outwork  is  bounded  by  walls,  an  escalade  with 
ladders  becomes  necessary,  for  it  is  a  long  business  filling  up  a  ditch  with  bags  of  hay 
or  anything  else,  a  dangerous  one  to  jump  into  it  when  deep,  and  an  impossible  one 
to  get  out  of  it  when  you  are  there,  unless  the  retaining  walls  are  very  insignificant 
indeed.  If  the  ditch  is  not  revetted,  but  still  the  slopes  of  earth  are  too  steep  for 
men  to  scramble  up,  ladders  applied  to  them  will  answer  the  purpose  admirably, 
and  if  ladders  are  not  to  be  had,  rough  steps  may  be  made  by  workmen  accom- 
panying the  columns ;  all  these  operations  being  under  the  protection  of  a  strong 
firing  party. 

If  artillery  forms  part  of  the  force,  a  breach  in  the  parapet  may  be  made  with 
shells,  if  time  enough  can  be  devoted  to  it;  and  the  opposite  ditch  being  enfiladed,  to 

* 

destroy  the  palisades,  &c.,  a  column  has  only  to  wait  for  a  signal  to  rush  forward 
when  these  objects  have  been  accomplished ;  but  even  in  this  case,  with  everything 
made  so  smooth,  a  false  Attack,  by  distracting  attention,  could  not  fail  to  have  a  good 
effect. 

The  Attack  on  a  redoubt,  which  is  a  work  enclosed  all  round  with  a  parapet,  and 
supposed  to  be  everywhere  of  equal  strength,  will  be  much  the  same  as  that  of 
a  fleche.  The  angles  are  the  weakest  points,  and  the  attacks,  whether  false  or  real, 
should  direct  their  march  upon  them. — See  Jones's  '  Sieges '  and  *  Attack  of  Fort 
Picurina.' 

ATTACK   OF    A   FORTIFIED    BUILDING. 

The  planning  and  execution  of  an  Attack  on  a  small  Military  Post,  such  as  a  forti- 
fled  building,  will  more  generally  fall  to  the  lot  of  a  young  Oflicer  than  the  compara- 
tively larger  operations  against  a  village  or  redoubt,  &c. ;  but  however  small  the  Post 
may  be,  if  it  has  been  judiciously  strengthened  and  is  ably  defended,  there  is  oppor- 
tunity enough  for  the  exercise  of  both  talent  and  bravery  in  assaulting  it.  But  let  us 
have  a  fair  fight  with  no  artillery  on  either  side,  so  that  we  may  see  what  has  to  be 
done,  and  how  certain  difllculties  which  are  peculiar  to  the  nature  of  such  an  opera- 
tion are  to  be  surmounted. 

First  of  all  we  will  suppose  that  with  the  aid  of  a  good  telescope  he  has  made  him- 

VOL.  I.  H 
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lelf,  and  those  under  him,  well  acquainted  with  at  least  the  mture  of  the  extcnal 
defences,  &c.    His  points  of  attack  are  selected,  and  we  will  imagine  that  the  little 
garrison  is  on  the  alert  as  to  his  intentions,  and  on  the  look-oat  to  receive  him; 
moreover  that  he  has  a  fine  sunshine  to  enliven  his  proceedings.  He  diTidcs  hia  §ant 
and  forms  his  columns  of  attack,  and  the  first  onset  is  made  on  the  principle  and  with 
the  precautions  already  explained.  We  will  suppose,  too,  that  the  obstructions  on  the 
outside  are  surmounted  by  some  of  the  means  detailed  in  the  preceding  pagea,  bnt 
here  is  a  great  staring  house  now  before  him,  barricaded  and  loopboled  from  top  to 
bottom,  and  full  of  people,  and  a  very  serious  and  inhospitable  looking  thing  it  is  I   If 
an  Officer  had  not  1)ecn  able  to  procure  accurate  information  of  the  mode  in  which  Ihii 
citadel  of  the  post  had  been  prepared  for  defence,  or  if  he  had  not  sufBdeat  know- 
ledge  of  localities  to  enable  him  to  arrange  the  whole  of  his  plan  of  openitioni  befbrs- 
hand,  it  would  be  better  for  him,  after  a  successful  attack  on  the  external  defeneeSv 
to  throw  his  force  under  any  cover  he  could  find  for  a  few  moments,  whilst  he  took 
a  glance  at  the  remaining  works,  and  was  making  up  his  mind  what  was  best  to  bo 
done ;  otherwise  he  would  have  to  risk  a  wild  and  uncombined  attack,  whidi  would 
probably  entail  considerable  loss,  and  might  be  a  failure.    It  would  therefore  be  his 
object,  if  possible,  to  reconnoitre  the  house  all  round;  but  shonld  circnmitaaoes 
induce  him  to  decide  on  directing  his  principal  attack  against  some  part  that  he  oonld 
see  from  the  situation  he  bad  first  gained,  he  might  take  his  chance  in  trotting  afidso 
attack  on  the  rear,  and  leave  it  to  be  worked  as  seemed  best  for  diverting  the  atten- 
tion of  the  defenders.   We  will  suppose  that  he  is  opposite  an  angle  of  the  house,  and 
under  cover  of  some  object  within  50  or  60  yards  of  it,  and  that  a  little  slope  in  the 
ground  conceals  his  men  when  lying  down.     He  observes  that  one  side  of  the  house 
is  flanked  by  a  window,  and  some  loopholes  which  have  been  made  in  an  angnlar 
portion  of  the  same  building,  and  that  on  the  other  side  there  is  a  door  in  the  centio 
covered  by  a  tambour  made  of  rough  logs  of  timl»er  set  upright ;  the  windows  on  Ixith 
sides  are  low,  but  a  ditch  has  been  cut  in  the  front  to  give  height,  and  they  are  well 
barricaded  with  stout  timber,  loopholes  being  left  for  firing  through.   He  has  brought 
with  him  six  ladders  12  feet  long,  two  bags  of  i>owder  with  fuzes  attached,  and  some 
good  workmen  with  axes,  crow-bars,  &c.;  besides  a  small  reserve,  to  apply  as  drcnm- 
stances  may  require. 

He  observes,  that  if  he  rushes  up  in  the  first  instance,  directly  for  the  angle  of  the 
building,  he  will  be  less  exposed  to  fire  than  if  he  faced  either  side,  and  he  deddes 
that  this  shall  be  his  line ;  and  as  strong  measures  on  these  occasions  are  greatly  to  be 
commended,  he  makes  up  his  mind  to  expend  the  two  bags  of  powder,  one  in  break- 
ing up  the  tambour,  and  the  other  in  blowing  open  the  barricaded  window, — then  to 
effect  an  entrance  by  means  of  his  ladders,  through  the  window,  and  to  force  the  door 
within  the  tambour  by  a  liberal  use  of  sledge-hammers  and  crow-bars. 

It  is  of  course  a  great  object  not  to  expose  men  to  fire,  unless  their  presence  or 
ser\'iccs  can  secure  some  corresponding  advantage.  He  therefore  determines  only  to 
send  those  men  forward,  in  the  first  instance,  who  will  be  wanted  for  fixing  the  bags 
of  powder  and  firing  them,  and  a  very  small  detachment  to  protect  them  daring  the 
operation  by  watching  any  particular  loophole.  To  provide  against  accident,  he  tells 
off  two  men  to  carry  each  bag,  and  two  others  with  lighted  portfires  for  firing  them, 
each  party  to  be  accompanied  by  six  men,  so  that  any  loopholes  which  bear  upon  the 
situations  where  the  bags  are  to  be  fixed  may  either  be  silenced  or  at  least  hoTe  thdr 
attention  distracted.  The  success  of  the  operation  appears  to  depend  greatly  on  the 
adroitness  of  the  men  who  have  charge  of  the  powder,  and  he  therefore  has  selected 
some  smart  fellows  who  know  what  they  are  about,  and  points  out  to  them  what  it 
to  be  accomplished, — how  it  is  to  be  effected, — and  what  particular  daty  each  has  to 
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perform.  The  columns  of  assault,  too, — the  firing  party,  and  a  reserve  to  protect  the 
flanks,  or  fall  back  upon  in  case  of  accident, — ^would  all  be  told  off,  as  well  as  the  party 
for  the  false  Attack ;  but  no  movement  should  be  made  till  every  thing  was  in  perfect 
readiness.  He  would  then  explain  the  general  plan  of  the  Attack,  and  point  out  the 
position  of  the  reserve  and  support,  &c. ;  after  which  the  detachment  for  the  false 
attack  might  move  off,  going  by  the  least  exposed  route  to  the  rear  of  the  building. 

A  favourable  moment  would  be  chosen  for  commencing  operations.  If  there  were 
any  cover  at  all,  the  firing  party  might  quietly  distribute  themselves  opposite  the  two 
sides  of  the  house  to  engage  attention,  rather  than  with  any  hope  of  doing  damage, 
for  loopholes  are  so  narrow  that  it  would  require  very  good  and  very  steady  shooting 
lo  fire  into  them  from  such  a  distance  as  we  have  supposed. 

The  bags  of  powder  would  now  be  despatched ;  —  the  two  parties  would  make 
a  sudden  rush  up  to  the  angle  of  the  building,  and  then  dividing,  there  would  be  no- 
thing left  for  them  but  to  run  the  gauntlet  as  they  best  could  to  their  separate  points, 
either  along  the  bottom  of  the  little  ditch  dug  to  give  height  to  the  lower  loopholes, 
or  close  along  its  edge.  All  this  would  be  the  business  of  a  minute  or  two.  The  bag 
for  blowing  in  the  window  would  either  be  propped  up  against  it  with  a  thick  stick, 
or  it  might  be  laid  on  the  sill.  That  for  forcing  out  the  timbers  of  the  tambour  might 
be  hung  upon  a  single  nail,  driven  in  at  the  time,  or  the  loop  would  be  thrown  over 
the  top  of  one  of  the  timbers.  The  men  for  watching  the  adjoining  loopholes  should 
atand  as  close  as  they  could  to  them,  not  exactly  in  front,  but  a  little  on  one  side, 
and  keep  up  a  constant  fire  into  them,  avoiding  exposure  as  much  as  possible,  either 
from  the  loopholes  on  each  side,  or  those  which  might  fiank  the  place  where  they 
stood.  It  would  be  a  needless  exposure  of  men,  and  the  worst  of  two  evils,  to  make 
a  general  attack  on  loopholes,  unless  under  particular  circumstances,  where  there  was 
only  one  row,  or  that  something  had  to  be  done  which  would  require  a  party  to 
remain  exposed  for  a  considerable  time.  In  cases  where  there  were  two  or  more 
TOWS  of  loopholes,  and  the  defenders  had  the  means  of  throwing  grenades,  or  rolling 
aheUs  down  from  the  upper  windows,  besides  giving  their  fire,  the  means  of  attack 
would  not  be  commensurate  with  those  of  the  defence,  and  it  would  not  therefore  be 
prudent  to  attempt  it ;  but  on  a  limited  scale,  and  when  it  must  be  done,  loopholes 
may  be  successfully  disputed  by  superior  numbers,  if  you  can  get  near  enough  to  make 
pretty  sure  of  firing  in  ;  the  closer  you  are,  too,  the  less  you  are  also  exposed  to  any 
direct  fire  from  others.    See  Plans  to  '  Defence  of  Posts.' 

When  the  bags  were  fixed,  the  fuzes  would  be  lighted,  and  if  the  men  could  retire 
some  10  or  12  yards,  close  against  the  wall  between  any  two  loopholes,  till  the 
explosion  took  place,  it  would  be  safer  than  attempting  to  go  back  to  the  spot  from 
whence  they  came.  At  this  juncture, — the  axemen, — the  party  with  the  ladders, — 
and  one  or  both  storming  parties,  should  be  perfectly  prepared  for  springing  forward. 
The  moment  the  explosion  takes  place  they  should  be  up  and  away.  The  ladders 
would  either  be  applied  to  the  windows,  as  they  would  be  in  an  escalade ;  or  if  the 
vnndows  were  low,  they  would  be  of  service  to  form  a  kind  of  bridge  for  crossing  the 
ditch,  which  might  prove  an  obstacle  to  getting  in.  A  firing  party  would  watch  the 
opening  and  the  adjacent  loopholes,  and  the  storming  party  would  resolutely  enter 
the  moment  the  passage  was  ready,  closely  followed  by  the  support,  which  would  at 
the  proper  moment  advance  from  its  place  of  concealment. 

With  respect  to  the  Attack  on  the  Tambour,  some  little  delay  might  be  necessary, 
as  the  storming  party  could  not  enter  till  the  inner  door  vras  forced.  The  axemen 
would  therefore  ply  away  till  they  had  accomplished  its  destruction,  during  which 
time  other  men  sent  for  the  purpose  might  recreate  in  firing  through  the  loopholes,  to 
assist  in  clearing  the  passage.    When  the  door  was  forced,  the  storming  party  would 


IIG  ASSAULT. 

advance,  and  by  a  vigorous  charge  through  the  opening  would  oreroome  all  oppoo- 
tion.  The  entrance  gained,  a  momentary  check  to  collect  numbers  might  take  place, 
and  then  a  determined  *  cast  forward '  in  pursuit  of  the  fugitives  would  be  the  right 
thing  to  do.  If  the  defenders  were  of  a  sort  *  not  to  be  taken  alive/  and  were  '  making 
play '  for  the  upper  story,  where  they  would  be  more  strongly  posted,  a  sudden  rush 
after  them  might  aifonl  the  assailants  the  opportunity  of  accompanying  them  up 
stairs,  and  thus  finish  the  aflfair  at  once.  If  the  retreat  were  from  one  part  of  the 
house  to  another,  they  should  lie  hotly  pursued,  without  a  moment  for  cogitation  or 
taking  breath,  and  they  should  be  kept  going  till  all  op|)osition  had  ceased. 

On  the  other  hand,  if  the  defenders  had  succeeded  in  gaining  the  upper  floor,  and 
the  staircases  were  either  destroyed,  or  too  strongly  barricaded  to  be  carried  by  main 
force,  a  pretence  at  lighting  a  fire  in  the  middle  of  the  diHing-r^om  would  not  be 
vrithout  its  ctTcct ;  or  any  trifling  preparations  for  making  a  mine  in  the  angle  of  the 
library^  if  they  did  not  fire  down  too  much  through  the  ceiling,  so  as  to  render  it 
impracticable,  would  be  as  likely  to  bring  them  to  terms  as  any  measure  which  could 
be  proposed. 

If  the  lower  part  of  a  house  were  ver}*  stoutly  barricaded,  and  the  assailants  were 
unprovided  with  bags  of  ]>owder,  for  blowing  the  doors  and  windows  open,  an  attempt 
might  l)e  made  to  silence  the  loopholes  which  bore  on  any  particular  point,  and 
workmen  might  he  employed  there  in  forcing  open  an  entrance,  either  at  a  door  or 
window,  or  in  breaking  fairly  through  the  wall  itself.  Or  if  ladders  could  be  procured, 
an  escalade  of  the  upper  windows,  which  are  not  usually  so  strongly  fastened,  might 
be  attempted ;  hut  if  denied  access  at  these  iwints,  there  is  no  just  cause,  though 
there  might  be  impediments,  why  the  roof  should  not  be  attacked.  Ladders  would 
be  brought  up  and  applied  in  the  most  convenient  and  covered  situations  that  could . 
be  discovered,  and  if  possible  the  Assault  should  be  made  on  several  points  at  once. 
Having  gained  the  roof,  loopholes  might  be  fir&t  knocked  through  at  a  single  blow, 
and  made  use  of  for  driving  out  the  defenders, — these  would  soon  be  converted  into 
great  breaches ; — a  few  grenades  might  take  the  duty  of  a  firing  party  in  clearing  the 
front  a  little, — and  an  impetuous  attack  from  this  perhaps  unexpected  quarter  would 
be  likely  enough  to  succeed. 

If  the  subject  of  Attack  were  a  church,  a  prison,  or  other  large  building,  the  same 
principles  and  precautions  might  be  applied,  only  with  this  difference,  that  the 
offensive  niea*>ureH  would  l>e  so  arranged  as  to  keep  pace  with  the  increased  means  of 
resUtance. — See  Plans  to  'Defence  of  Posts.' 

APPENDIX. ASSAULT.* 

The  detail  of  Special  Assaults,  as  regards  the  duties  of  an  Engineer  OflScer,  are 
explained  in  the  articles  'xVttack  of  Fortresses,'  'Attack  of  Posts,'  and  'Escalade;' 
but  the  general  dis|>osition  of  the  troops,  and  arrangements  for  the  success  of 
Assaults — whether  in  the  Attack  of  open,  or  of  walled,  or  fortified  towns;  or  of 
intrenchments,  fortified  positions  or  camps, — require  that  the  subject  be  especially 
submitted  to  the  consideration  of  persons  who  may  be  intrusted  with  the  guidance  of 
such  an  important  operation  in  the  Field. 

It  is  now  pro]K)scd  to  suggest  such  a  course  as  will  probably  lead  to  success ;  or 
else  supiK>rt  the  Aitsault  if  checked  or  defeated. 

Ist.  That  the  Otficer  commanding  and  responsible  for  the  operation  should  be  in 
immediate  communication  with  the  troops  during  the  Assault,  and  be  present  with 
the  reHer\'e  or  supporting  party. 


•  «y  Major-CJeiicral  Uwis,  t:.II.,  R.  K. 
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2DdIy.  The  troops  destined  for  this  daty  should  be  divided  into  two  portions,  each 
equal  in  strength  to  three-fourths  of  the  garrison  attacked ;  one  portion  being  the 
attacking  party,  and  the  other  half  the  reserve,  or  supporting  party. 

3rdly.  Each  column  of  the  attacking  party  will  also  be  subdivided  into  advance — 
main  body — and  support,  whatever  may  be  the  number  of  these  columns. 

4thly.  The  disposition  of  the  attacking  party,  as  it  reaches  the  point  attacked, 
will  be  regulated  by  the  Engineer  Officer,  subject  to  the  Officer  commanding;  the 
necessary  reconnoissance  having  been  made  by  them,  and  the  party  furnished  with 
tools,  ladders,  and  proper  implements,  adapted  to  the  circumstances  of  the  moment, 
as  well  as  being  accompanied  by  a  detachment  of  Sappers. 

5thly.  The  disposition  of  the  reserve,  equal,  as  before  observed,  to  the  whole 
attacking  force,  should  be  regulated  by  the  Officer  intrusted  with  the  execution  of 
the  Assault;  and  this  reserve  should  be  accompanied  or  not,  according  to  circum- 
stances, by  Cavalry  and  Field  Artillery.  When  these  descriptions  of  force  are  present, 
the  former  should  be  placed  under  cover  or  out  of  gun-shot,  about  1500  yards ;  the 
latter  should  be  kept  in  hand  until  the  attacking  party  is  engaged,  when  the  guns 
should  be  spread  out  on  the  flanks,  and  open  a  vigorous  fire  upon  the  works ; — the 
Infantry,  brought  immediately  in  rear  of  the  attacking  portion  under  cover,  if  possible, 
from  fire  of  grape  and  musketry,  halted  until  the  issue  of  the  first  assault  is  seen. 

Cthly.  It  is  impossible  to  regulate  an  Assault  by  any  minute  suggestions  for  the 
advance,  except  to  observe  that  it  is  usual  for  each  column  to  attack  the  salient 
points  of  the  works,  and  least  defended  portions  of  the  place; — to  throw  out 
skirmishers  and  firing  parties  in  front  in  any  cover  available,  and  to  keep  up  a  rapid 
and  compact  fire  upon  the  defenders ; — to  follow  with  the  Sappers  and  Grenadiers  to 
force  all  obstructions ;  and  then  to  advance  the  nudn  body, — the  supports  of  each 
body  being  judiciously  planted  in  the  rear. 

Eventually,  as  success  occurs,  and  the  whole  move  on,  points  of  security  should  be 
taken  up,  such  as  the  reverse,  or  the  exterior  slope,  of  the  works ;  buildings,  walls, 
as  well  as  gorges,  and  flanks,  which  frequently  give  cover.  Men  should  be  planted 
under  an  Officer  vrith  instructions  to  take  no  notice  of  the  pele-mcle,  but  to  keep  up 
a  heavy  firing  in  front ;  employing  the  Sappers  in  intrenching  the  position  taken  up  by 
the  supporting  party,  or  in  collecting  waggons,  carts,  carriages,  &c.,  &c,  capable  of 
being  made  into  a  barricade. 

7thly.  Either  in  the  supposition  that  the  success  of  the  Assault  is  doubtful,  or 
that  there  is  a  check,  or  a  repulse, — the  reserve,  in  the  first  case,  to  render  success 
doubly  sure,  should  move  forward  under  the  Officer  commanding  the  whole  force, 
and  relieve  the  assailants ;  the  original  attacking  party  taking  their  place  as  reserve 
as  soon  as  order  can  be  restored; — the  Artillery,  brought  into  position  in  the 
openings,  between  the  advancing  columns,  and  directed  upon  the  retreating  or 
resisting  forces ;  and  if  success  is  final  and  complete,  the  Cavalry,  in  event  of  their 
being  employed,  will  also  move  forward,  either  through  the  openings  cleared,  or  by 
a  detour,  if  a  fortified  town,  in  pursuit. 

In  the  second  case,  that  of  a  check,  the  reserve,  on  the  reconnoissance  of  the 
Officer  commanding,  will  either  move  forward  in  support  of  the  attack,  or  to  cover 
the  retreat,  if  further  perseverance  in  assault  is  deemed  impracticable ;  the  Artillery 
and  Cavalry  being  warned  as  to  the  intention. 

In  event  of  the  Assault  being  repulsed,  the  reserve,  which  should  be  in  ^hellon 
of  corps,  having  advanced  guards  in  front,  vriU  allow  the  retreating  party  to  move 
through  the  intervals,  and  the  advanced  guard  will  endeavour  to  check  the  pursuit : 
if  overpowered,  they  vrill  fall  back  on  the  reserve,  and  the  whole  may  in  that  manner 
retreat  until  beyond  gun-shot, — there  endeavouring  to  make  a  stand,  repulse  the 
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garrison,  and  if  potsiblo  convert  failure  into  success,  if  the  pnrtuit  hu  been  badly 
conducted,  and  without  due  caution. 

The  Artillery  will  retire  as  soon  as  it  is  certain  that  failure  has  occurred,  and,  by  a 
new  position,  cover  the  retreat.  The  Cavalry  will  also  retire,  and  check  any  adranoe 
of  a  similar  force  of  the  pursuing  party. 

Lastly.  As  an  important  rule  in  all  Assaults,  the  composition  of  the  foroea  sboold 
be  by  regiments  or  corps,  and  not  by  detachments:  also,  each  Non-Commisnoned 
Officer  should  be  provided  with  the  means  of  spiking  a  gun,  for  which  purpoaa  even 
an  old  nail  is  sufficient. 

The  points  here  noticed  are  of  importance  in  all  Assaults,  except  in  partial  attacks, 
as  on  an  outwork,  or  any  particular  work  in  which  a  lodgement  is  to  be  made;  local 
circumstances  then  regulating  the  time,  the  number  employed,  and  the  utode  of 
execution. 

The  necessity  of  a  sufficient  reserve,  ready  and  at  hand,  in  support  of  the  assaulting 
party,  each  equal  to  three-fourths  of  the  garrison  or  force  attacked — and  of  the 
immediate  presence  of  the  Officer  commanding,  in  connection  with  the  attacking 
force,  is  inferred  from  the  recollection  of  our  want  of  success  at  Buenos  Ayres,  and 
at  Bergen-op-Zoom.  By  the  arrangements  suggested,  an  unsuccessful  attack  may 
be  rendered  less  disastrous ;  and  prevent  checks  and  difficulties  when  on  the  point 
of  gaining  the  object. 

It  frequently  happens  that  troops  led  to  the  Assault  obtain  a  partial  success,  and 
then  are  at  a  loss  how  to  proceed :  no  responsible  person  being  present  to  direct 
further  operations,  there  is  a  pause,— the  defending  party  rallies — attadu  In  its 
turn, — then  comes  a  retrograde  movement — confusion,  and  finally — defeat.  Should, 
however,  the  Renerve,  together  with  the  Responriblb  Head,  be  at  hand,  these 
untoward  events  arc  not  likely  to  occur ;  for  as  soon  as  success  is  apparent,  the 
Reserve  advances,  further  orders  are  given,  and  final  success  is  the  probable  result. 

Indeed,  Assaults,  if  feasible,  would  seldom  fail  with  these  precautions ;  and  there 
are  few  Posts  but  what  are  open  to  assault,  by  taking  the  proper  opportunity.  And 
no  Officer  intrusted  with  the  defence  of  a  place  should  consider  himself  secure 
without  unremitting  vigilance,  except  in  such  cases  as  works  surrounded  by  deep 
water,  impassable  marshes,  or  by  walls  or  precipices  at  least  37  feet  high ;  or  where 
the  approach  is  by  a  narrow  causeway,  easily  watched.  G.  G.  L. 


B. 

BAROMETER. — The  only  practical  application  of  this  instrument  which  is  now 
offered  is  in  the  determination  of  heights  above  the  sea  level.  The  memoranda 
respecting  Observation,  Registry,  &c.,  are  taken  from  the  *  Report  of  the  Committee 
on  Physics  and  Meteorology,  of  the  Royal  Society,'  1840.  For  the  form  of  Rcgiistcyy 
sec  'Meteorology.* 

The  Tables  computed  by  Mr.  Ilowlctt,  in  vol.  i.  of  the  Corps  Papers,  are  those 
which  are  selected  for  Barometrical  measurements:  they  are  accompanied  by  the 
formulae  of  Isaac  Dalby,*  and  Sir  G.  Shuckburgh,  as  means  of  approximate  obwik 
where  verification  may  be  desired. 


*  Commonly  called  General  Roy'i  fonnnla. 
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Mr.  Howletfi  Tablet, — In  using  these,  the  column  letters  have  been  changed  to 
obtain  the  advantage  of  significant  initials  to  a  greater  extent.  Under  these  circum- 
stances the  rule  given  stands  thus : 

Log.  difference  of  feet  in  altitude  ==  log.  R  +  Y  +  Z 

R  being  »  log.  &  —  (X  +  log.  B.) 
Upper.  Lower. 

Where  Barometer  is B  b. 

Attached  thermometer      ...    A  a. 

Detached  thermometer     .    .    .    D  d. 


Also: 


A  =  A  c/)  a  '^  rx  correspondent  in  Table  to  A. 

S  =  D  +  rf    ^  and  J  Y  „  „  S. 

L  « latitude  J  [,Z  „  „  L. 


Dalbyt  and  ShuckburgfL 
Dalby.    Difference  of  altitude  in  fathoms 

=  {10000  /  +  •468  a}  X  {1  +  (M  -  32°)  X  -00245} 

Shuckburgh.    Do.       «  { 10000  /  +  "44   A }  x  { 1  +  (M  -  32**)  x  -00243  } 

The  sign  —  is  used  where  the  attached  thermometer  is  highest  at  the  lower  station. 

„        +  ,f  »,  lowest  „ 

In  tlie  above,  /  >»  log.  b  —  log.  B' 

V  +  d  ^  the  other  quantities  being  as  before. 


M 


} 


In  lat.  51*»  28'. 


Example, 


Barometer.    Attached  thermometer.    Uetached  thermometer. 

Lower 29-862  68°  71° 

Upper 26137  63°  55° 

Ist.  To  find  R. 

Log.  *  (29-862) =1-4751189 

Log.  B  (26-137)  .    .    .    .    =  1-4172557'^ 
68°-  63°  =  5°;  and  Xto  5°-  00002171 


X  +  log.  B»  1-4174728 


1-4174728 


0-0576461  «  R. 


2ndly.    Log.  R.  (0-0576461) -87607315 

Y(toD +  rf«71°+55°=126°)  .    «  4-8095776 
Z  to  lat.  51°  28' «  9-9997466 


Log.  diff.  ft.  in  altitude    .    .    .    .    »  3  5700557  «  3715-8  feet. 

By  Dalby's  formula  it  is 3720  feet, 

which  gives  a  difference  of  only  4-2  feet, — a  difference  that  is  quite  unimportant  in 
ordinary  operations:  if  greater  nicety  be  requiredi  the  Barometer  is  hardly  the 
instrument  to  be  selected. 


nAROMETBR. 


Table  for  dttemtimig  AltUuda  with  the  BanmHer.    Counted  ig  Sannul  B.  HaoMt, 
CAiif  Draflrman,  Ordnimce,frtm  Ihe/ermtUagiten  by  F.  Baiif,  Etj. 
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THE    ROYAL    SOCIETY,    1840. 

Timet  of  ObierBation. — Tlic  purposes  of  Dieteorological  obierTstiont  waold  be  moit 
pcrfeclly  nnd  inoat  eipcditiousi;  obtained  by  hourly  observutiDns  tlirvughout  the 
ytar;  but  since  in  Ihe  case  of  private  obscrvciE  in  general,  ami  In  few  public  esla- 
blishineiits,  such  a  coune  of  unremitling  labour  cannol  be  hoped  for,  it  is  neecMuy 
for  general  purposes,  lo  select  periods  at  longer  iiiterA'als,  calculated  lo  embrace  the 
extremes  of  the  periodical  oscillations  to  which  the  pressure  of  Ihe  atmosphere  it 
subject,  anil  to  insure  (bat  uniformity  of  system  at  different  stations  on  which  the 
value  of  such  observations  so  much  depends.  It  is  probable  that  the  boura  of  3  a.m., 
9  A.M.,  3  F.H.,  and  9  p.m.,  nearly  coincide  irith  the  daily  maiima  and  minima  of 
the  barometric  column  at  the  level  of  t lie  sea.  over  a  large  portion  of  the  globe;  tod 
it  is  desirable  that  as  extensive  a  comparison  as  possible  should  be  instituted  at  theM 
lioura.  At  Ibe  Magnetic  ObaervatoricB  it  is  provided  that  observations  sball  be  made 
every  second  or  even  hour  of  Gottingen  mean  time  throughout  the  twenty.four;  10 
that  there  at  least,  and  in  all  olhera  which  will  act  in  concert  and  eorrespondence 
with  them,  the  complete  diurnal  ci'cle  will  he  satisfactorily  observed.  It  would  be 
useless,  and  superadding  labour  to  the  already  extensive  task  imposed  on  these  eita- 
bliihmenls,  to  require  observations  also  at  the  hours  above  recommended  for  geoertt 
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adoption  as  meieoroloffical  hours.  They  will,  therefore,  content  themselves  with 
filling  up  the  forms  furnished  them,  as  adapted  to  the  meteorological  hours,  with 
observations  made  at  the  nearest  maffttetie  hours  to  those  named  at  each  station. 

It  is  not,  however,  too  much  to  expect  that  hourly  observations  should  be  made, 
during  24  hours,  once  in  every  month,  by  those  who  profess  to  pursue  meteorology  in 
a  scientific  manner ;  and  when  this  cannot  be  effected,  it  is  of  the  utmost  importance 
that  they  should  be  made  at  least  four  times  in  the  year,  namely,  at  the  summer  and 
winter  solstices,  and  at  the  spring  and  autumn  equinoxes.  One  of  the  results  of 
these  hourly  observations  would  probably  be  the  indication  of  the  exact  times  of  the 
daily  maxima  and  minima  of  pressure  at  different  stations,  which,  if  not  found  to 
coincide  with  the  hours  provisionally  adopted,  might  ultimately  be  substituted  for 
them  under  future  directions.  At  the  Magnetic  Observatories  the  instruments  will  be 
read  off  hourly,  on  the  days  set  apart  in  each  month  for  the  magnetic  term  obterva- 
tionst  and  the  two-hourly  system  of  observation  in  all  cases  continuing  uninterrupted, 
will  in  effect  furnish  corresponding  observations  on  all  other  days,  whether  arbitrarily 
chosen  to  suit  private  convenience,  or  in  pursuance  of  the  system  about  to  be  pro- 
posed in  the  subsequent  paragraphs. 

Hourly  observations  at  the  equinoxes  and  solstices  have  been  already  instituted  at 
numerous  points  both  of  Europe  and  America,  at  the  suggestion  of  Sir  John  Herschel, 
whose  directions  should  be  strictly  attended  to.    They  are  as  follows : 

The  days  fixed  upon  for  these  observations  are  the  21st  of  March,  the  21st  of 
June,  the  21st  of  September,  and  the  2 1st  of  December,  being  those,  or  immediately 
adjoining  to  those,  of  the  equinoxes  and  solstices  in  which  the  solar  influence  is 
either  stationary  or  in  a  state  of  most  rapid  variation.  But  should  any  one  of  those 
2lst  days  fall  on  Sunday ^  then  it  will  be  understood  that  the  observations  are  to  be 
deferred  till  the  next  day,  the  22nd.  The  observation  at  each  station  should  com- 
mence at  6  o'clock  A.M.  of  the  appointed  days,  and  terminate  at  6  a.m.  of  the  days 
following,  according  to  the  usual  reckoning  of  time  at  the  place. 

The  commencement  of  each  hour  should  be  chosen,  and  every  such  series  of  obser- 
vations accompanied  by  a  notice  of  the  means  used  to  obtain  the  time,  and  when 
practicable,  by  some  observation  of  an  astronomical  nature  by  which  the  time  can  be 
ascertained  within  a  minute  or  two. 

The  Committee  now  propose  to  extend  these  observations  in  regular  series  to  the 
21st  of  every  month,  with  the  same  reservation  with  regard  to  Sundays. 

Travellers  provided  with  meteorological  instruments,  who  may  be  stationary  on 
any  of  these  days,  may  use  them  with  advantage  on  such  opportunities.  Such  as 
may  ascend  high  mountains  are  recommended,  cceteris  paribus,  to  choose  one  of 
these  days  as  affording  a  greater  probability  of  securing  a  complete  series  of  corre- 
sponding observations  than  any  other ;  for  which  reason  these  observations  cannot  be 
too  strongly  recommended  to  residents  in  mountainous  countries.  The  geologist, 
nay,  even  the  surveyor,  may  find  his  account  in  traversing  his  field,  barometer  in 
hand,  on  one  of  these  days,  provided  he  have  reason  to  presume  that  there  exist 
observers  in  its  neighbourhood  who  take  a  part  in  these  observations. 

It  is  to  be  hoped  that  to  scientific  meteorological  observers  the  six-hourly  observa- 
tions may  not  be  found  to  be  impracticable  throughout  the  year ;  but  in  any  case 
where  it  may  be  impossible  to  observe  regularly  at  3  a.m.,  an  effort  should  be  made 
to  include  the  hour  on  the  days  of  the  new  and  full  moon,  and  quadratures,  or  at  least 
on  the  days  of  the  new  and  full  moon ; — as  it  must  be  borne  in  mind,  that  in  what 
concerns  the  great  meteorological  questions  on  which  the  most  important  features  of 
the  subject  depend,  the  night  is  quite  as  important  as  the  day,  and  has  been  hitherto 
far  too  much  neglected. 
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frvfr  hoiin.  hnwcver.  may  be  solecteil  for  the  regular  a«ri«  of  ohcerratioos. 

te«t  rare  shnnlii  be  taken  not  to  inMrt  in  the  regiscer  anTthing  deduced  bv 

I  ti^n  frnm  nbflervatiood  uaile  at  other  houn.  or  anythinr,  in  thoit,  bat  what 

,,.,  »,.rn  art'iftlly  oMiTV'ed. 


.   .       ..^k  tci  he  widhed  that  occasional  observations  mav  be  made  nader 
ft  1^  m'l'-"  '^' 

.  ^iimitances.  iuch  as  during  great  rises  or  great  falls  of  the  banxnetcr,  at  the 

*  '  '    I    f  rreat  9tonn9<  earthquakes,  &c. ;  but  such  obaenratioos  should  be  regutcnd 

"''rh'  barometer  should  be  placed  in  an  a|wrtment  subject  to  as  little  variatioa  of 

ratiire  as  pos-si-ile.  and  in  a  gixxl  light :  and  to  facilitate  night  obierratuma,  an 

tfrment  shouM  be  mode  for  placing  behind  it  a  light  screened  bj  a  sheet  of  white 

or  other  diaphanous  substance.     Great  care  should  be  taken  to  fix  it  io  a 

''       '  dinilar  position  by  the  plumb-line.     Its  height  must  be  carefully  aacertained 

1     #  some  permanent  and  easily.recoTeraMe  mark,  either  in  the  building  in  which  it 

af^d,  or  in  some  more  permanent  building,  or  rock  in  its  immediate  Ticiiiity; 

.  ,  nami  should  be  spared  to  ascertain  the  relation  which  such  mark  mav  bear  to 
Hnd  '•'*  p«wi»-T 

lf»vel  of  hig'-i  •^ad  of  low  water  at  spring  tides,  and  ultimately  to  the  mean  level 

of  the  ««•- 

rhansr*^"  in  the  adjustments  of  metei?roii?gical  instruments  should  be  moat  carefollj 

-  i^A  •  hut  whenever  anv  alterations  mar  be  absoluteW  necessarr.  ther  should  be 

.    ^\x.\\.  all  deliberation,  scrupulously  noticed  in  the  register,  and  the  esact  amount 

.  .  ^  change  thence  ari>ing  in  the  reading  of  the  instrument  under  re-adjustment 

^rtained.     -Vs  far  as  possible,  registers  of  meteorological  obsenrationa  should  be 

»i»ttf>  •  but  if.  ^v  unavoidable  circumstances  of  absence,  or  from  other  cmnaea. 

1 1  nld  occur,  no  attempts  to  till  them  up  by  general  recollection,  or  by  the  apparent 

rai»  of  the  numbers  before  and  after,  should  ever  Ije  made. 

The  O^^servirories  csiaMisheti  ^y  the  Government  are  furnished  with  two  barometeri 
ftrh.  of  Ne^'^<iu's  construction — the  one  a  standanl.  and  the  other  portable;  and 
.       jif^  ai'i?orapan:ed  by  accurate  directions  for  ti\ing  ami  obaer\ing  them. 

The  sta;i<iard  insrrumont  is  of  large  dimensions,  its  tu!)e  being  x>i  the  diameter  of 

A-A  inch.     1'  ret^uires  two  adjustments:    1st.  The  whole  scale,  which  is  of  braaa^  ia 

rveaJ^!-?'  rin'i  :f;r.n:na:os  in  an  ivor\-  p«jint.  which  is  carefully  brought  down  to  the 

rface  of  'i'.e  !r<ercur>  in  the  cistern,  and  the  two  are  known  to  be  accurately  in 

ntact  wlien  the  actual  point  and  its  reflection  appear  just  to  touch  one  another. 

The  ^^^'^  ^  '^*^  *^^  ^^^"^  ^^  point  £n:m  an  authentic  standard,  at  the  temperatuze 

2ad.  The  seethed  adjustment  is  that  of  the  vernier,  in  which  the  upper  part  of  the 
a^e  terminates,  to  the  surface  of  the  mercury  in  the  tube.  For  this,  both  the  hack 
•nd  front  eiize  are  made  to  coincide,  and  brought  down  so  as  to  form  a  tangent  to  the 
^.fve,  an<i  yi^'  '-o  exclude  the  light  between  them  it  the  point  of  contact.  In  making 
hoth  tbr^i^  ,ii:j>ii;men::<».  it  is  desirable  that  the  eye  should  be  assisteii  by  a  magniljing 
cJa'4S.  Before  tlie  c'^servjif'on  is  made,  the  instrument  should  be  sLghtly  tapped,  to 
ff^e  the  r.'.tircury  from  any  adhesion  to  the  glass ;  but  any  violent  oscillation  should  be 
^voided. 

The  Portable  Barometer  has  only  one  adjustment,  namely,  that  of  the  venier  to  the 
opper  surface  of  the  mercury  in  the  tube,  which  adjustment  most  be  effected  with  the 
m^ffit  precaution  as  in  the  case  of  the  standard  instrument. 

This  drst  reading  may  be  entered  in  the  column  prepared  for  it  in  the  register,  and 
Ij^de  it  the  temperature  of  the  mercury  carefully  read  off  from  the  thcnnometcr 
^bich  dips  into  the  cistern. 

As  in  the  case  of  the  Standard  Barometer  the  drst  measure  is  taken  imaiediately 
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from  the  surface  of  the  mercury  in  the  cistern*  it  requires  no  correction  for  the  differ- 
ent capacities  of  the  tube  and  dstem.  Neither  does  it  require  any  correction  for 
capillary  action,  as  the  large  diameter  of  the  tube  renders  this  correction  inap< 
predable. 

The  Portable  Barometer,  however,  requires  corrections  for  both  these  drcmnstances. 
For  the  purpose  of  the  former,  the  neuiral  pomi  is  marked  upon  each  instrument,  or 
that  particular  height  which,  in  the  construction  of  the  instrument,  has  been  actually 
measured  firom  the  surface  of  the  mercury  in  the  cistern. 

It  is  obvious  that  in  almost  every  case  the  mercury  vnU  stand  either  above  or 
below  the  neutral  point :  if  above,  a  portion  of  the  mercury  must  have  left  the  dstem 
to  enter  the  tube,  and  consequently  must  have  lowered  the  surface  in  the  dstem :  if 
below,  a  quantity  of  mercury  must  have  left  the  tube,  and,  entering  the  dstem,  raised 
the  level  of  the  mercury  in  it.  For  the  correction  of  observations  for  this  circum- 
stance, the  relation  of  the  capadties  of  the  tube  and  cistern  have  been  experimentally 
ascertained,  and  are  marked  upon  the  instrament :  thus  ctqHieity  ^th  indicates  that 
for  every  inch  of  elevation  of  the  mercury  in  the  tube,  that  in  the  dstem  will  be 
depressed  one  50th  of  an  inch.  Thus,  when  the  mercury  in  the  tube  is  above  the 
neutral  point,  the  difference  between  it  and  the  neutral  point  is  to  be  divided  by  the 
capacity,  and  the  quotient  bdng  added  to  the  observed  hdght,  the  result  vrill  be  the 
corrected  height.  Or  if  the  mercury  at  the  time  of  observation  should  be  bdow  the 
neutral  point,  the  difference  of  the  two  is  to  be  divided  as  before,  and  the  quotient  to 
be  subtracted  from  the  observed  hdght.  Thus,  suppose  the  capadty  to  be  ^th,  the 
neutral  point  30  inches,  and  the  observed  height  30*500  inches,  the  difference  is  0*5 
inch,  which,  divided  by  50,  gives  0*01  inch  to  be  added  to  the  observed  height,  pro- 
ducing 30*51,  the  corrected  height ;  or  if  the  observed  hdght  be  29  inches,  the  differ- 
ence, 1  inch,  divided  by  50,  gives  *02  inch  to  be  subtracted  fVom  the  observed  hdght, 
giving  28*980  inches  for  the  corrected  hdght. 

The  second  correction  required  is  for  the  capillary  action  of  the  tube,  the  effect  of 
which  is  constantly  to  depress  the  mercury  in  the  tube  by  a  certain  quantity  inversely 
proportioned  to  the  diameter  of  the  tube.  In  the  instruments  furnished  to  the  fixed 
Observatories  the  amount  has  been  experimentally  determined  during  their  con- 
struction, and  marked  upon  the  instrument ;  the  quantity  is  always  to  be  added  to 
the  height  of  the  mercurial  column,  previously  corrected  as  before.  For  the  con- 
venience of  those  who  may  have  barometers,  the  capillary  action  of  which  has  not 
been  so  determined,  a  Table  of  the  corrections  for  tubes  of  different  diameters  it 
given. 

The  Marine  Barometers  differ  in  nothing  from  the  other  Portable  Barometers  but 
in  the  mode  of  their  suspension  and  the  necessary  contraction  of  the  tubes  to  prevent 
oscillation  from  the  motion  of  the  ship,  and  require  the  same  corrections. 

When  these  two  corrections  have  been  made  in  the  first  reading  of  the  Portable 
Barometer,  it  should  agree  with  the  direct  observation  of  the  Standard  Barometer ; 
and  it  is  very  desirable  that  frequent  comparative  observations  should  be  made  of  the 
two  instruments,  in  order  to  ascertdn  whether  there  may  be  any  permanent  differ- 
ence between  them.  Should  this  be  the  case,  the  amount  may  be  marked  upon  the 
instrament,  and  allowed  for  as  an  index  error,  in  order  that,  if  an  acddent  should 
happen  to  one,  the  other  may  be  substituted  for  It  without  detriment  to  the  regular 
series  of  observations. 

It  is  to  be  presumed  that  the  Portable  Barometer  will  frequently  be  employed  in 
ascertaining  the  altitude  of  remarkable  points  in  the  vicinity  of  the  Observatory. 

The  instruments  furnished  to  the  Observatories  have  been  all  independently 
graduated  and  compared  with  the  standard  of  the  Royal  Sodety ;  and  in  all  cases  it 
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is  desirable  that  such  a  comparison  should  be  made  with  some  standard  instrument  of 
authority,  directly ,  or  by  means  of  a  good  Portable  Barometer.  In  making  such  com- 
parisons, all  that  is  necessary  is  to  record  five  or  ten  simultaneous  readings  of  both 
instruments,  deliberately  made,  at  intervals  of  a  few  minutes  from  each  other,  after,  at 
least,  an  hour's  quiet  exposure,  side  by  side,  that  they  may  have  the  same  tempera- 
ture. If  compared  by  two  observers,  each  should  read  off  his  own  barometer  in  his 
usual  manner,  then  each  should  verify  the  other's  result.  By  this  means  the  zero  of 
one  standard  may  be  transported  over  all  the  world,  and  that  of  others  compared  with 
it  ascertained.  To  do  so,  however,  with  perfect  effect,  requires  the  utmost  care  in  the 
transport  of  the  intermediate  barometer,  and  is  by  no  means  an  operation  either  of 
trifling  import  or  of  hurried  or  negligent  performance :  some  of  the  greatest  questions 
in  meteorology  depend  on  its  due  execution. 

The  next  correction,  and,  in  some  respects,  the  most  important  of  all,  is  that  due  to 
the  temperature  of  the  mercury  in  the  barometer  tube  at  the  time  of  observation.  To 
obtain  this,  every  barometer  requires  to  have  attached  to  it  a  thermometer,  which  in 
the  instruments  furnished  to  the  Observatories  dips  into  the  mercury  in  the  dstem, 
and  this  must  be  read  and  registered  at  each  observation  of  the  barometer.  ▲ 
Table  (II.)  is  appended,  calculated  by  Professor  Schumacher,  which  gives  for  every 
degree  of  the  thermometer,  and  every  half-inch  of  the  barometer,  the  proper  quantity 
to  be  added  or  subtracted  for  the  reduction  of  the  observed  height  to  the  standard 
temperature  of  32^  Fahrenheit. 

It  must,  however,  be  observed,  that  this  Table  b  only  calculated  for  barometen 
whose  scales  are  engraven  upon  a  rod  or  plate  of  brass  reaching  firom  the  level  of  the 
mercury  to  the  vernier.  In  many  barometers  the  scale  is  engraved  upon  a  short  jdate 
of  brass  fixed  upon  the  wooden  frame  of  the  instrument,  and  the  compound  expansion 
of  the  two  substances  can  only  be  guessed  at,  but  must  be  obviously  less  than  if  the 
whole  length  had  been  of  brass.  As  a  near  approximation  for  such  imperfect  instm* 
ments,  another  Table  (III.)  has  been  given,  in  which  the  lesser  expansion  of  glass 
has  been  substituted  for  that  of  brass.  No  scientific  observer,  however,  would  will- 
ingly use  such  an  instrument. 

Although  all  these  corrections  are  necessary  for  the  strict  reduction  of  registered 
observations,  they  ought  not  to  be  applied  to  individual  observations  previously  to 
registry.  In  the  blank  forms  of  register  furnished  to  the  Observatories,  one  sheet  is 
devoted  to  uncorrected  observations,  and  a  second  to  the  corrected ;  and  it  is  much 
to  be  wished  that  the  proper  reductions  should  be  made  as  soon  after  the  observations 
as  possible. 

TABLE  I. 
Correction  to  be  added  to  Barometers  for  Capillary  Action, 


Diameter  of  tube. 

Correction  for 

Unboiled  tubes. 

Boiled  tube*. 

inch. 

inch. 

inch. 

0-60 

0*004 

.0-002 

0-50 

0007 

0-003 

0-45 

0-010 

0'005 

0*40 

0*014 

0*007 

0*35 

0-020 

0-010 

U'30 

0-028 

0*014 

0-25 

0-010 

0'0'iO 

0-20 

0-060 

00*29 

0*15 

0-088 

0-044 

O'lO 

0-143 

0-070 
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TABLE  in. 

Correction  to  be  i^Hed  to  Barometerg,  the  tealet  of  which  are  engraven  on  gliis«  to 

reduce  the  obiervations  to  32^  Fahrenheit, 


Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Temp. 

S8'0 

S8*5 

29'0 

29-5 

300 

30-5 

31*0 

3f5 

S5 

+  •017 

+  •017 

+  •017 

+  •018 

+  •018 

+  •018 

+•019 

+•019 

SO 

+  •005 

+  •005 

+  •005 

+  •005 

+  •005 

+  •005 

+  •005 

+  •005 

35 

-'007 

-007 

-•007 

-•008 

-008 

-•008 

-•008 

-•008 

40 

-•019 

-•020 

-•020 

-•020 

-•021 

-•021 

-•021 

-•022 

45 

-•031 

-•032 

-•032 

-•033 

-•033 

-•034 

-•085 

-•036 

50 

-•048 

-•044 

-•045 

-•046 

-•046 

-•047 

-•048 

-•049 

55 

-•055 

-•056 

-•057 

-•058 

-•059 

-•060 

-•061 

-062 

60 

-•067 

-•068 

-•069 

-•071 

-•072 

-•074 

-•075 

-•076 

65 

-•079 

-•081 

-•082 

-•083 

-•085 

-•086 

-•088 

-•089 

70 

-•091 

-•093 

-•094 

-•096 

-098 

-•100 

-•101 

-•103 

75 

-•103 

-•105 

-•106 

-•109 

-•III 

-•114 

-•116 

-•118 

R.  J.  N. 


BARREL. — See  *  Bridge,  Cask.' 


BARRICADE — considered  aa  a  temporary  obstruction  to  attack, — from  the  occa- 
pation  of  buildings  converted  into  strong  defensible  posts,  in  the  field, — to  the  hasty 
arrangements  against  insurrectionary  moyements  in  towns. 

Reserving  the  former  for  its  more  appropriate  heading, '  Defence  of  Posts,'  reference 
will  now  only  be  made  to  the  latter,  and  in  the  original  sense  of  *  Barricade,'  as  de- 
rived from  *  Barrique,'  in  allusion  to  the  defences  of  the  streets  of  Paris  during  the 
disturbances  of  the  League,  &c. 

The  character  of  the  expected  attack  will  determine  the  most  general  arrangement 
for  the  barricade.  If  from  the  town,  or  country,  only,  the  line  of  defence  will  be 
single ;  if  from  both,  the  points  to  be  defended  must  be  considered  accordingly ;  not 
so  much  by  double  lines,  as  by  being  ready,  front  and  rear,  at  those  points. 

In  barricading  a  town,  in  whole,  or  part,  it  should  be  considered  as  a  pontion,  and 
every  attention  paid  to  the  control  of  communications,  to  the  stock  of  ammunition 
and  provisions,  and  to  the  reduction  of  the  space  to  be  enclosed  to  the  smallest 
advisable  limits,  so  as  to  economize  time,  materials,  and  forces  necessary  for  the  more 
passive  sort  of  defence,  leaving  as  many  as  may  be  for  that  of  an  active  character. 

In  all  cases,  the  general  maxim  for  field  defences,  of  never  leaving  obstacles  unsup. 
ported,  must  be  borne  in  mind ;  esi>ecially,  as  in  streets,  where  it  may  not  be  always 
possible  to  man  the  barriers,  owing  to  the  fire  of  the  neighbouring  houses,  and  when 
they  can  only  be  held  by  occupying  the  contiguous  and  flanking  dwellings. 


BARRICADING   IN   TOWNS. 


The  Barricade  may  consist  of  moveable  portions  of  palisading,  (figs.  1,  2,)  made 
musket-proof  by  sand-bags.  In  some  recent  arrangements  for  defence,  in  Ireland, 
the  following  was  the  detail : 
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Per  b-ft.  width  qf  Street. 

1  Bay  of  palisading,  5  ft.  wide. 

70  Bushel  saDd-bags,  filled. 

1  Mallet,  hand. 

1  Block,  wood,  12"  x  6"  x  S''  1  to  rectify  any  uneyen- 

1  Wedge,  do.     12"  x  3"         J     ness  in  the  streets. 

1  Hand  hatchet. 

1  Sapper,  4  of  the  Line. 

1  large  cart,  to  contain  the  above  materials. 


Per  Barrier. 


1  Crow-bar. 
1  Sledge  hammer. 
1  Felliiig-axe. 
1  Pioneer. 


Figs.  6  and  7  shew  the 
mode  in  which  these  bays 
should  be  arranged. 

CheYanx-de-frize  were 
required,  as  at  a,  fig.  6,  for 
barriers  to  those  streets 
where  thoroughfare  was  to 
be  permitted;  or  in  firont 
of  the  parapets  of  sand- 
bags, with  which  blind 
alleys,  or  other  suspi- 
cious openings,  were  to 
be  closed. 

In  fig.  7»  a  recess  of 
about  10  ft.  is  allowed,  not 
to  interfere  with  passen- 
gers, or  be  interrupted 
by  them. 


The  above  cannot  in  general  be  managed  without  some  warning,  as  the  equipment 
requires  an  amount  of  labour,  material,  and  transport,  not  easily  commanded ;  since 
each  5.ft.  bay  of  palisading  weighs  about  450  tbs.,  and  measures  upwards  of  20  cubic 
feet  in  transport.  The  following  series  of  Barricade  afiford  means  of  closing  openings 
in  various  ways,  most  of  them  practicable  under  all  circumstances. 

1.  Palisading ;  moveable,  as  above,  or  fixed,  as  usuaL 

2.  Stockade*  of  trees ;  from  esplanades,  avenues,*!  .      ,,,.,.,  -  ^, 
...                         *^                              loopholed ;  the  bottom  of  the 

canals,  gardens,  «c.  ,      ,   ,       .  ,      .,      « i.   ^ 

o    c*    1   J     ^  J  u    11     *        *u    *•   u      ?■    loophole  not  less  than  8  feet 

3.  Stockade  of  squared  baulk;  from  the  timber-         ,        .,  ,     ^  .. 

,  above  the  ground  outside. 

4.  Abattis ;  with,  or  without,  parapet  of  earth  and  ditch,  behind. 

5.  Parapet  of  baulk,  or  of  logs  roughly  trimmed, — provided  they  reach  across  the 
road,  and  either  enter  the  walls,  or  can  be  well  secured  to  them. 

6.  Barrels,  hampers,  or  sacks  filled  with  earth,  as  a  parapet ;  a  ditch  in  front ; 
avoiding  parapets  of  paving-stones  as  much  as  possible. 

7.  Earthen  parapets,  with  plank  revetments,  supported  by  posts. 

8.  Carts,  waggons,  &c.,  jammed  and  lashed  together. 

9.  Iron  railing,  removed  bodily  in  convenient  lengths,  frt)m  enclosure  walls, 
areas,  &c.      ' 

10.  Chevaux-de-frize :  this,  only  occasionally,  for  particular  points;  especially  for 
closing  passages  in  the  main  Barricades,  as  a  sort  of  temporary  gate. 

11.  Sand-bag  parapets, — ^with  chevaux-de-frize  in  front,  and  loopholed  above :  this 
also  is  only  an  occasional  resource. 

&c.,  &c.,  &c 


Open  iron  gates  are  best  rendered  proof  by  oaken  mantlets.    See  figs.  3,  4,  5. 


•  See'Stodnde. 
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The  following  are  the  thicknesses  of  ordinary  materials,  aa  determined  by  recent 
experiments,-^ 

''Brick,  1  brick  thick, 
Granite,  ^ 

Compact  Limestone  >  6  inches,  solid  stone. 
Ditto     Sandstone  J 
^Cob  (day  and  straw)  9  inches  thick, 
Width  of  1 -bushel  sand-bag,  at  least  10  inches,  fall  of  earth, 
*12  inches  thick, — White  pine, 

*  9        do.  Yellow  do. 

*  4        do.  Oak,  good. 

2        do.  Oak,  sheeted  with  ^inch  wrought  iron,t 

-}        do.  Sheet  iron, 

arc  the  lowest  that  should  be  relied  on  as  musket-proof. 


BARRICADING   ON   THE    OUTSKIRTS   OF   TOWNS. 

As  Insurgents  are  seldom  burthened  by  artillery  or  baggage,  they  are  not  compelled 
to  keep  to  the  roads,  where  they  would  be  most  exposed ;  they  will  be  apt  to  disperse 
over  the  fields :  hence  all  hedges,  or  walls,  parallel  to  the  front  of  attack,  or  anything 
else  that  may  give  cover,  should  be  removed. 

AVhere  two  tolerably  wide  roads,  aa,  bb,  cross,  they  can  generally  be  cut  off  so  aa 
to  form  a  very  fairly  flanked  redoubt,  forbidding  all  advance  along  the  roads  them- 
selves ;  the  houses  serving  as  barracks,  and  often  capable  of  being  loopholed. 


bb.    Aitiifrkt 
ditch. 


A 


a 


CL 


If  no  crossings  present  themselves,  any  block  of  wide  road,  with  an  ordinary  hedge, 


*  These  thicknesses  arc  best  made  up  of  different  courses  of  plank  crossing^  alternately,  as  in  flga. 
3,  4,  6,  where  the  4-inch  oak  is  made  up  of  two  2-inch  planks. 

t  When  oak  is  to  be  thus  covered,  a  sheet  of  tarred  brown  pa])er  should  be  placed  between  it  and 
the  metal,  as  the  latter  is  likely  to  be  corroded  by  the  juices  of  the  wood. 


.^*^  Wall  »  Kak  S'UWv 
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has  only  to  be  closed  at  the  end  or  endi,  by  moving  ap  the  portions  a,  a,  and  a 
respectable  '  Barrier '  may  still  be  obtained.  This  and  the  preceding  are  particularly 
suitable  to  the  case  where  proYision  has  to  be  made  to  front  and  rear. 

Nearly  all  the  expedients  given  for  Barricades  in  the  towns  are  more  or  less  appli- 
cable to  suburbs,  and  the  immediately  adjacent  outskirts ;  but  it  is  highly  unadvisable, 
in  most  instances,  to  lose  sight  of  the  principle  of  concentration  by  this  extended 
occupation.  In  addition  to  this  Ust  of  expedients  for  towns,  in  the  couutry,  or  in 
villages,  &c.,  we  have  field  gates,  and  often  hurdles ;  both  excellent  in  forming  revet- 
ments and  earthen  parapets.  R.  J.  N. 


BARRIER-— as  distinct  from  'Barricade,'  and  considered  only  in  relation  to 
Fortification. 

The  purpose  regulates  the  construction.  If  the  barrier  is  to  be  permanently  de- 
fensible, it  should  be  musket-proof,  and  then  becomes  a  stockade. — See  'Stockade.' 

If  occasionally  defensible,  or  else  simply  obstructive,  palisading  will  sufiSce,  with  a 
sand-bag  or  other  temporary  parapet  when  required,  behind  and  near  enough  to  fire 
between  the  palisades. — See  '  Palisade.' 

The  gates  in  both  the  above  should  if  possible  be  of  palisading,  as  the  heavy 
stockade  gate  is  unwieldly.  If  its  being  musket-proof  is  indispensable,  2-inch  oak 
plank,  covered  with  |-inch  sheet  iron,  will  be  lighter  and  more  effective, — if  %uch. 
materials  can  be  procured. 

Here  the  subject  cannot  be  pursued  farther  without  intrenching  on  '  Gate ;'  but  as 
the  higher  class  of  field-works  require  such  provision,  the  construction  of  a  barrier 
gate  is  given  in  the  Plate. 

To  regulate  the  width  of  the  opening,  10  feet  effective  is  assumed  for  waggons, 
carts,  &c.,  of  any  size,  as  sufficient  for  a  two-leaved  gate.  The  one-leaved  gate  is 
given  at  4  feet,  as  enough  for  a  single  horseman,  or  infantry  two  deep.  A  slight 
change  must  be  made  in  fig.  1,  if  it  is  to  be  framed  to  admit  of  a  wicket. 

In  the  diagrams  given,  especially  figs.  I,  2,  the  framing  and  scantling  have  been  so 
regulated  as  to  give  abundant  stability  and  strength  to  the  whole,  particularly  the 
main  posts  a,  without  shewing  the  struts  c,  tf,/*,  above  ground,  where  they  are  not 
only  in  the  way,  but  more  likely  to  decay,  especially  where  they  enter  the  earth.  If 
the  level  of  the  sleeper,  6,  admits  of  drainage,  the  whole  should  be  laid  and  rammed 
tight  with  dry  rubble,  to  allow  the  water  to  run  freely  off. 

The  gates  themselves  are  so  hung  as  to  fall  back  clear  of  tlie  opening ;  the  hinges 
are  kept  entirely  to  the  rear,  and  the  upper  ones  are  inverted.  The  heel-posts  and 
meeting-stiles  are  allowed  a  suflUcicnt  thickness  for  the  rails  to  enter  without  reduction 
as  tenons  :  these  rails  are  guarded  by  a  strap  of  iron  2"  x  y  along  the  upper  edge, 
to  prevent  their  being  readily  cut  through  with  an  axe.  The  palisades  are  6"  x  C 
scantling  cut  arris-wise,  and  4"  apart :  if  much  more,  it  would  be  possible  for  a  thin 
person  to  work  through. 

The  bar,  ^,  is  given  as  merely  an  ordinary  security :  if  more  be  required,  a  strong 
chain  and  padlock,  between  two  stout  staples  of  ^-inch  iron,  will  answer  all  purposes 
conveniently. 

Barrier  gates  should  never  be  left  unprotected. 

When  there  is  not  time  to  construct  such  gates  as  are  given  in  the  Plate,  the 
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'oHowing  figure  gives  a  tolcrtble  substitute,  and  one  that  can   be  readilj  pal 
together. 


^^^momoooaa* 


R.  J.  N. 


BATTERY. — ^This  article  has  been  compiled  partly  from  Notes  by  LieuL-General 
Sir  John  Burgoyne,  from  some  of  the  best  authorities,  and  from  reminiacencea  of 
the  Compiler  when  in  the  Field. 

Preliminary  Remarkt.-^k  Battery  consists  of  two  or  more  pieces  of  artillery  vntted 
for  the  purpose  of  dispersing  troops,  or  destroying  that  which  oofera  and  protecta 
them.  The  term  Battery  also  implies  the  emplacement  *  of  artillery  destined  to  act 
offiensively  or  defensively.  In  the  modem  use  of  the  word  it  likewisa  meana  the 
Bfjuipment  of  a  certain  number  of  pieces  of  ordnance,  which  has  been  prerionaly 
explained  in  the  article  '  Artillery/    A  battery  may  be  open  or  corered. 

A  Covered  Battery  may  be  with  or  without  embrasures ;  in  the  latter  (en  bnrbetle) 

the  height  of  the  genouillcre  varies  according  to  the  description  of  gun  carriage  uaed. 

ft*   In. 
For  Field  or  Travelling  Carriages  it  should  be    •    3    0 

Garrison  Carriages 2    3 

Ship  do 16 

or  for  Guns  on  Traversing  Platforms,  to  fire  over  a  parapet,  6  or  7  feet  high. 

Batteries,  when  with  embrasures,  have  these  ofjcnings  cut  or  built  in  the  perapet 
not  less  tlian  18  feet  from  centre  to  centre,  except  in  Breaching  Batteries;  the  maaa 
between  the  embrasures  forming  a  trapezium  is  called  the  Merlon.  The  thickneaa  of 
the  parapet  towards  the  enemy  depends  \\\\q\\  the  nature  of  the  batter}*,  as  ia  explained 
in  Section  viii.,  and  in  the  article  on  the  *  Penetration  of  Shot.' 

The  artiUer>'  (^ which  constitutes  the  batter)' — the  parai>ets  being  merely  the  eover 
or  protection  from  ^hot)  requires  substantial  bearings  cither  of  solid  ground  for  field 
pieces,  or  of  timlier,  plank,  or  niasonr}*  platfnnns,  for  heavy  artillery. 

Batteries  are  divided  into  Siege  and  Field  Batteries,  as  well  as  for  the  ddSenoe 
of  coasts  and  that  of  places :  the  two  last  will  be  treated  of  in  the  article  '  Defenoe.' 

In  the  British  Service,  the  construction  of  Batteries  is  an  Engineer  operation  z  thia 
arrangement,  different  from  that  of  most  countries,  probably  arose  from  the  netnra  of 
duties  peculiar  to  our  mode  of  warfare,  generally  confined  to  maritime  expeditioM 
and  irregular  attacks,  where  the  construction  of  batteries  and  commnnicationav  and 
perhaps  a  parallel  connecting  them,  constituted  the  principal  works  to  be  ezeeotedi 
and  as  the  disembarkation  of  the  ordnance,  the  park,  laboratory  duties,  and  placing 
the  artillery  in  battery  and  working  it,  was  sufficient  to  occupy  that  force,  when 
celerity  and  the  effect  of  a  powerful  fire  was  of  the  first  importance.  Thia  amnge- 
ment  it  has  been  found  convenient  to  continue ;  and  the  employment  of  Enginem 
and  Sappers  in  the  construction  of  Batteries  permits  an  uninterrupted  icriea  of 


*  The  emplaGement  of  a  Battery  dependa  upon  ita  object,  whether  for  a  momentwy 
attack,  or  for  the  defence  of  a  poaition,  &c. 
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operations,  which  the  French  Engineer  Officers  arc  inclined  to  think  the  hest. — 
See  Lieut.-General  Sir  Charles  Pasley's  *  Practical  Operations  of  a  Siege/  Article  221. 
Second  edition. 


SIEGE   BATTERIES. 

SECTION    I. 
DEFINITION. 

These  Batteries  are  either  for  guns,  howitzers,  or  mortars,  and  have  two  objects, 
when  employed  in  reducing  a  place. 

First, — that  of  destroying  the  fire  of  the  fort  or  fortress,  as  well  as  of  ruining  the 
parapets  and  military  buildings,  in  order  to  approach,  with  as  little  risk  as  possible, 
to  the  place  attacked ;  and. 

Secondly, — when  sufficiently  near  it,  to  effect  a  breach. 


SECTION    II. 
BATTBRIBS    FOR  THE   FIRST  OBJECT,   OR   DESTRUCTION   OF   DEFENCES. 

The  early  Batteries  constructed  in  the  First  or  Second  Parallels,  or  from  30  to  50 
yards  from  them,  but  sufficiently  near  to  be  protected  by  those  parallels,  are 
designated  as  Enfilade  Batteries,  Batteries  in  Reverse,  en  Echarpe,  and  Direct 
Batteries. 

Those  for  Enfilade  and  Ricochet  are  established  upon  the  prolongation  of  the  face 
of  a  work,  and  perpendicular  to  that  prolongation  :  if  that  position  cannot  be  taken, 
from  the  unfavourable  nature  of  localities,  such  as  rivers,  morasses,  &c.,  —  then,  by 
placing  the  Battery  out  of  the  prolongation,  taking  the  interior  of  the  face  to  be  enfi- 
laded obliquely,  this  will  be  a  Reverse  Battery :  when  the  same  circumstances  occur 
on  the  other  or  exterior  side,  this  will  be  a  Battery  en  Echarpe :  lastly,  when  the 
Battery  is  opposite  and  parallel  to  the  face  it  should  destroy,  it  is  then  termed 
a  Direct  Battery.  The  first  of  these  four  positions  is  the  best,  as  its  raking  fire  does 
much  to  clear  the  whole  length  of  the  line  of  its  defenders  and  defences :  the  second 
has  the  same  advantage,  though  to  a  modified  extent. 

The  third  and  fourth  are  the  least  advisable,  because  it  takes  a  considerably  longer 
time  to  effect  the  object — the  ruin  of  the  parapets.  Theoretically,  the  ricochet  fire  is 
the  most  efficacious,  although  in  practice  a  difficult  and  nice  operation,  and  only  per- 
fectly successful  when  long  faces  are  open  to  enfilade. 

The  diagram  subjoined  will  explain  the  position  of  the  different  Batteries  which 
may  be  required  to  ruin  the  defences  of  a  fortified  place :  a,  6,  c,  representing  the 
bastion  attacked,/ will  be  the  Enfilade  Battery,  g  that  of  the  Reverse  Battery,  which 
subjects  one  face  and  fiank  of  the  bastion  to  reverse  fire,  and  the  adjoining  curtain  to 
enfilade  fire ;  but  the  position  of  this  battery  is  a  dangerous  one,  being  liable  to  be 
overlapped  and  easily  destroyed  by  Sorties,  by  its  contiguity  to  the  place  ;  it  should 
only  therefore  be  placed  when  a  river  or  marsh  intervenes. 

The  Battery  en  Echarpe  may  be  necessary  by  the  peculiarity  of  the  ground,  which 
prevents  the  parallel  being  extended  as  far  as/;  and  the  front  of  attack  not  reaching 
even  as  far  as  e,  may  render  the  Battery  <?,  for  direct  fire,  only  available  for  the 
destruction  of  the  defences  of  the  bastion. 
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SECTION    III. 
BREACHING   BATTERIKS. 

The  position  of  Batteries  to  effect  a  practicable  breach  b  contfaigeiit  on  the  cover 
given  to  the  Body  of  the  Place  attacked. 

In  sieges  on  paper  they  are  generally  placed  on  the  crest  of  the  glada,  bnt  it  tasKf 
be  at  50  or  500  yards,  just  as  the  walls  are  exposed ;  the  emplacement  of  the  near  or 
distant  Battery  being  a  question  of  time  and  expediency :  ten  gnns  at  the  shorter 
distance  will  probably  effect  a  breach,  100  feet  wide,  in  17  hours ;  and  the  greater  in 
74  hours !  see  article  '  Breach/  But  it  may  so  occur  that  the  escarp  may  be  seen 
from  a  distant  Battery,  when  it  cannot  from  any  intermediate  point,  except  at  the 
crest  of  the  glacis ;  for  instance,  the  guns  of  the  Battery  y;  in  the  preceding  diagram, 
may  be  able  to  breach  the  face  a,  6,  of  the  bastion,  by  being  on  rising  ground  which 
slopes  to  the  foot  of  the  glacis :  as  regards  time,  therefore,  it  will  be  in  faYonr 
of  the  distant  Breaching  Battery ;  the  ulterior  operations  being  confined  to  Sapping 
and  Mining. 

For  the  principles  which  generally  regulate  the  Emplacement  of  Batteries,  aee 
article  '  Attack,'  by  Lieut-General  Sir  J.  Burgoyne. 

SECTION    IV. 
CONSTRUCTION    Or    BATTERIES    FOR   RUINING  THE   DEFENCES. 

The  construction  of  these  may  be  as  Cavalier  Batteriee,  where  the  terrepleiti  is 
raised  aboTC  the  level  of  the  natural  ground :  Sunken  Batteriee^  where  the  sole  of  the 
embrasure  is  on  the  general  level  of  the  ground :  and  Half-sunken  Batteriei,  when 
the  platform  is  about  half  the  height  of  the  genouillere  below  the  level  of  the  ground. 
These  batteries  are  exceptions  to  the  general  rule  of  constructing  them,  and  cannot 
be  provided  for  by  Tables,  or  suggestions  for  their  execution,  without  complicated 
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statements  of  details,  depending  entirely  upon  local  circumstances  and  the  nature  of 
the  soil,  which  is  well  explained  in  Section  xii.,  from  Sir  J.  Borgoyne's  Notes. 
Sometimes  it  is  necessary  to  elevate  a  Battery  to  preserve  it  from  an  inundation,  or  to 
see  an  object  which  the  artillery  on  the  natural  soil  could  not  touch ;  and  the  ground 
sometimes  requires  a  Sunken  Battery  to  be  constructed  on  the  side  of  the  hill  sloping 
towards  the  place  attacked. 

The  Batteries  common  at  sieges,  whether  for  guns,  howitzers,  or  mortars,  are 
Elevated  and  Half-sunken  Batteries ;  the  latter  constructed,  if  possible,  on  the  crest 
of  rising  ground,  the  slope  falling  from  the  place  as  explained  in  the  diagram  below : 
this  position  is  most  favourable,  as  the  part  to  be  revetted  need  not  be  below  the 
excavation  of  the  platform,  and  the  position  is  very  secure,  particularly  against  shells 
lodging  in  the  rear. 

Diagram  2,  of  a  Half-sunken  Battery  of  1  ft.  6  in.  depth. 


The  Elevated  Batteries,  executed  on  the  level  of  the  natural  soil,  are  simple  in  their 
construction ;  the  Half-sunken  being  a  modification  of  the  Elevated,  (see  Plate  I. 
figs.  1,  2,)  which  it  is  easy  to  provide  for  at  the  moment,  by  making  the  necessary 
deductions,  according  to  the  figure  of  the  ground  where  the  Half-sunken  Battery  may 
be  placed. 

SECTION    V. 

TRACE   OF   THE   ELEVATED    BATTERY   FOR   GUNS  OR  HOWITZERS  ON  THE  NATURAL 

LEVEL   OF   THE    SOIL. 

The  tracing  of  this  Battery  for  the  destruction  of  the  defences,  whether  for 
ricochet  or  direct  fire,  is  usually  executed  by  the  Senior  Officer  of  Engineers  of 
the  Brigade  to  be  employed.  After  the  Director  of  the  Trenches  has  decided  in  con- 
junction with  him  the  exact  position  of  the  battery,  he  should  lay  out  the  line  of  fire 
during  the  day ;  and  when  dusk,  trace  out  the  battery  in  the  following  manner,  taking 
care  to  be  provided  with  a 

Hambro'  line, 

A  square,  or  mason's  level. 

Two  dozen  pickets,  18  inches  long, 

Two  long  pickets,  per  piece,  of  4  or  5  feet,  to  mark  the  embrasure, 

A  mallet. 

Crow-bar  to  penetrate  very  hard  ground. 

And  a  50-foot  tape. 
Each  and  all  of  these  articles  are  necessary ;  and  without  them,  difficulties  will  occur 
when  it  is  dark. 

Thus  provided,  the  Engineer  Officer  will  trace  the  foot  of  the  parapet  perpendicular 
to  the  line  of  fire  previously  laid,  fixing  one  end  of  the  Hambro'  line  upon  a  picket 
driven  firmly  in  the  ground  at  one  extremity  of  the  base  of  the  interior  slope  of  the 
parapet  at  the  point  marked  1,  in  diagram  No.  3,  and  then  stretched  to  the  other 
extremity  marked  2 ;  thence  to  the  end  of  the  epaulement  or  shoulder,  3 ;  from  this, 
to  the  berm  at  4,  5,  6,  and  7,  shewing  the  interior  line  of  the  ditch  of  the  battery  to 
be  excavated ;  from  7  across  to  8  (the  width  of  the  ditch  at  the  shoulder),  and  again 
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to  9, 10,  and  11,  forming  the  exterior  line  to  be  excavated,  to  picket  No.  4 ;  there 
make  fast,  having  previously  taken  one  turn  around  each,  keeping  the  Hambro*  line 
as  tight  as  possible,  without  drawing  the  pickets  out  of  the  ground :  a  short  line  iff 
required  to  make  good  the  trace  of  the  battery  not  yet  marked  out  from  1  to  12,  and 
from  12  to  7. 

Diagram  3. — Tracing  of  a  Gun  or  Howitzer  Battery  for  five  pieces  of  Ordnance. 
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A  reduced  thickness  may  be  allowed  for  the  epaulement  if  it  much  exceeds  such  • 
length  as  given  above. 

When  the  tracing  is  completed,  the  line  of  fire  (or  centre  of  each  embrasure)  must 
be  carefully  marked  by  fixing  the  cross  pickets  at //in  the  diagram,  and  with  suf- 
ficient  length  out  of  the  ground  just  above  the  genouillere,  so  that  there  should  be  no 
mistake  when  the  cheeks  of  the  embrasure  are  laid  out  and  require  to  be  constructed. 
When  the  tracing  is  completed,  a  Non'Commissioned  Officer  should  be  left  in  charge 
to  prevent  the  pickets  being  disturbed,  in  the  event  of  any  time  elapsing  between  the 
completion  of  the  tracing  and  the  arrival  of  the  working  party.  The  tracing  of  the 
magazine  will  be  done  next  morning. — See  Section  xi. 

Mortar  Batteries  constructed  on  the  level  of  the  ground  will  be  executed  precisely 
in  the  same  manner,  omitting  the  marking  of  the  embrasures. 


SECTION    VI. 
CONSTRUCTION    OP    BATTERIES    FOR   THE    DESTRUCTION   Or    DEFENCBS. 

rrevious  to  the  tracing,  the  Senior  Engineer  of  the  Brigade  will  make  his  arrange- 
ments at  the  depot  for  his  tools  and  materials,  having  them  ready  according  to  the 
Estimate  provided  in  Table  II.,  and  the  number  of  pieces  of  ordnance  of  which  the 
battery  is  to  consist ;  he  will  leave  his  Second  Officer  then  to  take  down  the  working 
party  towards  dusk  to  the  trenches  with  such  articles  as  will  be  required  in  the  first 
relief; — the  second  relief  taking  the  remainder  (or  platforms  and  magazine  framing) 
next  morning:  this  will  prevent  much  confusion.  It  will  be  found  convenient  to 
divide  the  first  party  into  three  portions, — the  excavators  to  be  employed  in  the  ditch, 
— those  to  be  employed  on  the  parapet, — and  the  revetters,  and  those  to  be  employed 
on  the  communications  to  the  rear, — and  set  the  first  portion  to  work  as  soon  as  it  is 
sufficiently  dark,  by  leading  them  from  the  trenches,  between  the  tracing  lines  and 
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pickets, — 4,  5,  6,  7,  8,  9,  10,  and  11,  of  preceding  diagram,  fbrming  the  ditch  to 
be  excavated.  To  this  party  should  be  added  a  Sapper  in  the  proportion  of  one 
to  each  gun,  in  order  to  instruct  the  men  in  their  work :  the  whole  party  of  exca- 
Tators,  each  having  a  shovel  and  pick,  will  be  arranged  about  3  feet  or  the  length 
of  the  shovel  firom  the  line  of  the  berm,  and  4  feet  apart  from  each  other:  when 
thus  placed  they  will  break  ground  with  the  pickaxe,  and  when  a  sufficient  quantity 
is  loosened,  the  shovel  will  be  used  and  the  earth  throvm  over  the  berm  line  for  the 
parapet. 

As  soon  as  the  first  portion  or  excavators  are  steadily  at  work,  the  second  portion 
may  be  brought  out  from  the  trenches,  one  half  placed  on  the  berm  to  throw  the  earth 
forward,  and  the  other  half  employed  in  adjusting  it  according  to  the  line  marked  12, 
1,2,  and  3,  for  the  parapets. 

In  a  few  minutes  more  the  third  portion  or  revetters  and  party  for  the  communi- 
cation may  be  set  to  work ;  and  the  first  row  of  fsscines  (gabions,  casks,  or  sand-bags, 
as  may  be  afforded)  will  be  laid,  taking  care  to  prepare  a  proper  footing  for  the  first 
course.  The  relative  merits  of  revetting  materials  is  discussed  in  Section  viii.,  and 
the  quantity  necessary  is  provided  in  Table  II. ;  as  before  intimated,  one  Sapper  at 
least  per  gun  being  attached  to  the  revetters. 

Assuming  therefore  that  it  is  a  Battery  for  five  pieces  of  Ordnance,  with  one  traverse 
and  two  shoulders,  as  described  in  diagram  No.  3,  and  according  to  Table  II.,  it  will 
be  seen  that  of  the  132  men  employed — 
42  are  in  the  ditch  as  excavators, 
42  on  the  berm,  and  adjusting  the  parapet, 

42  revetting  and  assisting,  and  forming  the  communication  to  the  rear, 
6  men  on  the  traverse. 
For  this  work  they  have  44  picks,  88  shovels,  22  rammers,  7  hand  saws,  22  fascine 
mallets,  168  fascines  (if  revetted  with  fascines),  1176  pickets,  and  45  gabions. 

The  first  party  thus  employed  ought  to  excavate  to  the  depth  of  3  feet  in  the  eight 
hours,  or  1  cubic  yard  per  hour  for  each  in  that  time. 

Task-work  is  advocated  by  Sir  J.  Burgoyne  in  the  article  *  Attack ;'  that  is,  to  give 
the  men  a  fair  job,  and  if  they  finish  one  or  two  hours  before  the  relief  comes,  they 
should  be  allowed  to  return  to  their  camp,  without  waiting  for  the  completion  of  this 
term. 

The  most  simple  plan  of  arranging  task-work,  and  adapted  to  the  comprehension  of 
the  men,  seems  to  be,  by  telling  them  that  so  soon  as  they  excavate  to  the  depth  of 
the  length  of  the  shovel,  between  the  Hambro'  lines,  they  may  go  ;  and  explaining  to 
them  that  the  breadth  of  the  bottom  part  will  be  only  18  feet  instead  of  24,  at  the 
top :  this  they  will  easily  understand. 


Diagram  4. — Section  of  Ditch  of  Battery,  representing  a  double  Task, 


2r. ^ 


sp^'^T^m 


0,  bt  c,  «f,  shewing  the  task  of  the  first  party ;  and  c,  e,/,  <f,  that  of  the  second,  which 
vrill  be  about  f  of  the  first ;  but  they  have  a  greater  distance  to  throw  the  earth  from 
the  ditch. 
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DittribtUioH  qf  the  ReUrf  or  Second  Parly  fir  the  Comtrueium  ^tke  Baiterp,^^ 
Near  the  expiimtion  of  eight  horn  (the  uauil  period  given  for  a  woridng  party  in  tbe 
trenches),  the  relief,  of  the  lame  strength  as  the  first,  will  be  broogfat  down  bj  an 
Engineer  of  the  Brigade,  who  will  have  been  sent  to  meet  them,  and  oondnct  them 
to  the  spot.  By  this  period  the  battery  should  be  completed  to  the  height  of  the 
genouill^,  and  part  of  the  merlons  to  the  height  of  5  feet,  as  shewn  in  diagram 
No.  5,  unless  unusual  difficulties  have  been  encountered  from  the  nature  of  the  soil* 
and  from  the  heavy  fire  of  the  place. 

Diagram  5. — Shewing  the  state  of  the  Battery  at  the  termination  of  the  work 

of  the  Ist  party. 


The  arrangement  of  this  relief  vdll  be  as  before,  until  daylight,  when  they  should 
be  changed,  and  the  men  removed  from  the  parapet  altogether,  to  prevent  unnecessary 
casualties,  as  little  is  now  gained  by  hastening  the  work,  since  the  guns  cannot  open 
until  daylight  of  the  second  morning ;  or  in  anticipating  events  in  a  regular  siege, 
such  as  bringing  in  the  guns  and  opening  a  partial  fire,  when  the  stores  and  ammuni- 
tion are  not  collected  in  sufficient  quantities. 

It  is  therefore  proposed,  in  cases  where  the  artillery  will  not  be  required  to  open 
fire  until  the  second  morning,  that  the  earth  throvm  on  the  berm  and  superior  slope 
should  be  left  there  in  a  heap  until  next  night,  which  will  mask  the  battery  and  allow 
the  interior  to  be  continued  without  difficulty,  as  explained  in  diagram  6. 

Diagram  6. — Shewing  the  state  of  the  Battery  at  the  termination  of  the  work 

of  the  2nd  party. 


wsm 


Adverting  to  the  change  of  the  party,  and  the  removal  of  the  42  men  from  the 
parapet  and  berm,  they  should  at  daylight  be  placed  in  improving  the  communica- 
tions to  the  rear  or  parallel,  as  may  be,  and  to  the  ditch  of  the  battery ;  and  the  revet- 
ters  may  now  revet  the  profile  of  the  shoulders  at  the  same  time. 

The  communication  or  road  from  the  battery  to  the  rear  or  parallel  is  presumed  to 
have  been  commenced  at  the  same  time  as  the  battery,  and  Table  No.  II.  provides 
for  the  men  and  tools  for  every  5  feet,  the  length  of  the  tracing  fascines :  this 
removal  from  the  parapet  of  42  men  is  only  to  improve,  give  the  necessary  width,  and 
render  the  arming  of  the  battery  easy  and  convenient. 

The  third  party,  which  will  arrive  about  10  a.m.  of  tlie  first  morning,  should  bring 
down  any  remaining  platforms  and  materials  for  the  magazine;  the  execution  of 
which  is  explained  in  Section  ix.,  and  the  number  of  men  and  quantity  of  tools  and 
materials  given  in  Tables  IV.  to  VIII. ;  taking  care,  in  laying  the  platforms,  that  the 
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sleepers  have  good  firm  bearings,  with  a  slope  of  i  an  inch  to  the  foot,  and  (trans- 
versely) laid  on  a  perfectly  dead  leveL 

The  last  Engineer  operation  for  the  completion  of  the  Battery  will  require  a  relief 
of  about  72  men,  to  cut  through  the  screen,  which  masked  the  work,  for  the  embra- 
sures, revetting  them,  and  filling  in  the  merlons :  this  should  be  commenced  at  dark 
of  the  second  evening. 

SECTION    VII. 

BBBACHINO   AND    COUNTER   BATTERIES. 

The  construction  of  a  Breaching  Battery  may  either  be  effected  as  already  explained 
in  Section  iv.,  and  similar  to  all  other  batteries  executed  at  a  distance  from  the  place 
attacked,  when  forming  one  of  the  early  works  of  the  siege ; — 

Or,  by  converting  a  lodgement  into  a  Breaching  Battery. 

The  first  description  being  already  disposed  of, — 

The  conversion  of  the  lodgement  only  has  now  to  be  explained.  This  operation  is 
of  two  dififerent  kinds.  One  may  be  performed  on  the  reduction  of  an  outwork, 
from  whence  the  escarp  of  the  place  can  be  breached, — the  lodgement  converted  into 
a  battery, — and  the  earth  taken  from  the  inside,  instead  of  the  ditch,  as  is  usual  in 
other  batteries. 

The  Kcondt  the  conversion  of  the  crowning  of  the  glacis  into  a  Breaching  or  a 
Counter  Battery  by  Sap. 

First — The  execution  of  a  Breaching  Battery,  when  a  lodgement  is  secured  in  an 
outwork,  is  not  difficult,  although  dangerous,  inasmuch  as  the  fire  of  the  place  can 
hardly  be  expected  to  be  entirely  overcome.  The  first  operation  will  be  giving  a  full 
thickness  of  18  feet  to  the  parapet,  and  revetting  the  interior  slope ;  the  revetting, 
for  expedition,  may  have  the  lower  part  made  of  gabions  or  casks,  which  will  serve 
to  the  height  of  the  genouillere,  and  leave  the  merlons  to  be  revetted  after  dark 
with  fascines  or  sand-bags,  when  the  embrasures  are  cut.  The  next  work  will  be  the 
widening  the  space  for  the  platforms,  and  making  the  communication  to  the  rear,  as 
the  earth  must  be  taken  from  a  considerable  breadth,  little  depth  having  been  pre- 
viously obtained.  Sand-bags  and  ballast  baskets  will  come  into  requisition  for  clear- 
ing, filling  the  gabions,  and  giving  sufficient  bulk  for  the  parapet  of  the  battery. 

This  description  of  Breaching  Battery  will  probably  be  commenced  the  morning 
after  the  lodgement  is  effected  in  the  work  (having  reference  more  possibly  to  when 
the  guns  are  required  to  open  their  fire),  and  as  it  will  be  done  by  daylight,  the 
minimum  number  of  men  should  be  employed. — See  Table  III. 

At  mid-day  the  Battery,  if  commenced  early  in  the  morning,  should  be  ready  for 
laying  the  platforms,  and  for  the  construction  of  the  magazine ;  it  would  be  so  if 
given  (u  a  ioik  to  the  men. 

The  party  for  laying  the  platforms  and  magazine  will  be  regulated  by  Tables  IV.  to 
VIIL,  and  the  work  executed  according  to  Sections  viii.  ix.,  and  before  dark  would 
be  ready  for  the  artillery.* 

The  last  operation — of  opening  the  embrasures  and  revetting  the  merlons — may  be 
performed  at  some  convenient  opportunity  during  the  night,  when  the  battery  is  clear 
from  other  workmen,  and  the  artillery  of  the  place  has  perhaps  slackened  its  fire. 
When  the  openings  of  the  embrasures  are  cut,  a  sap  roller  should  be  rolled  into  the 
extreme  opening.  A  few  of  the  most  skilfrd  revetters  should  be  employed,  and  fas- 
cines used  in  preference,  as  they  stand  longer,  and  would  last,  if  well  done,  until  the 
place  is  reduced.  The  merlons  could  be  revetted  with  fascines,  and  filled  in  properly 
in  3  or  4  hours,  if  not  under  a  very  heavy  fire. 


*  The  slope  of  the  phttform  may  be  increased  to  one  inch  to  a  foot,  and  when  travelling  carriages 
are  used,  the  part  for  the  trail  still  more.    See  figs.  I  and  3,  Plate  III.— G.  G.  L. 
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The  second  description  of  Breaching  Battery  is  that  formed  on  the  lodgement  on 
the  crest  of  the  glacis ;  or  it  may  be,  for  a  Counter  Battery,  the  difference  being  oolj 
in  the  solidity  of  the  parapets.  This  requires  a  longer  and  a  nicer  operationy  and 
should  be  executed  by  Sap,  or  rather  enlarging  the  existing  Sap,  so  as  to  gire  apace 
and  breadth  for  the  Battery. 


Diagram  7. — Shewing  the  Lodgement  on  the  Crest  of  the  Glads. 


As  the  Sapping  advances — for  the  construction  of  the  Battery  may  be  considered 
to  be  by  Sap,  not  in  the  ordinary  way — the  Sappers  proceed  to  re-form  the  parapets 
as  well  as  the  traverses  of  the  lodgement  to  the  proper  height,  and  g^ve  the  latter 
sufficient  length  (24  feet)  to  cover  the  whole  battery.  When  these  are  completed, 
the  space  for  the  magazines  will  be  cut  out,  and  the  framing  fixed  and  covered 
according  to  Section  xi.  and  Table  IV.  This  work,  and  the  laying  of  the  plat- 
forms,  may  be  executed  before  night,  so  that  the  artillery  may  be  brought  in,  and 
the  ammunition  stowed  away  before  next  morning. 

The  last  Engineer  operation  to  the  Breaching  or  Counter  Battery  will  be  the  open- 
ing of  the  embrasures  and  revetting  them.  At  this  period  of  the  siege  the  fire  of  the 
place  may  be  considered  to  be  kept  under,  if  not  subdued  ;  and  to  render  this  work 
as  secure  as  possible,  it  is  proposed  to  construct  the  embrasures  in  the  same  method 
and  manner  as  before,  by  Sap. 

Diagram  8. — Section  of  the  Breacliing  Battery  preparatory  to  the  opening  of  the 

Embrasures. 

13' ^ 


of  etc»»P- 
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The  materials*  neceuary  for  embrararet  bdng  collected  (according  to  Table  III.) 
in  the  adjoining  trenches — at  some  conTenient  period  after  dark  the  Sappers  will 
commence  the  interior  opening  by  clearing  in  front  and  catting  away  as  mach  of  the 
parapet  as  will  give  space  to  plant  a  gabion  on  each  side  for  the  lining  of  the  cheeks 
of  the  embrasure,  as  shewn  in  the  following  diagrams : 


Diagram  9. — 1st  process. 


Diagram  10. — 2nd  process. 


Diagram  11. — 3rd  process. 


Diagram  12. — 4  th  process. 


The  earth  taken  in  front  will  serve  to  fill  the  gabion  just  fixed ;  but  it  should  be 
remembered  that  every  gabion  will  be  required  to  be  placed  a  few  inches  lower,  in 
order  to  give  the  necessary  slope  to  the  sole  of  the  embrasure ;  so  that  the  work  will 
advance  step  by  step,  each  gabion  fixed  and  filled  from  the  earth  in  front,  until  within 
2  feet  of  the  crest  of  the  covert-way.  When  the  gabions  are  all  planted,  the  com- 
pletion of  the  lining  of  the  embrasure  upon  the  gabions  will  be  with  sand-bags,  laid 
firmly,  and  with  a  slope:  this  method  is  selected  to  suit  the  irregularity  of  the 
position  of  the  gabions,  and  likewise  to  expedite  the  work,  the  sand-bags  having  been 
previously  filled  and  brought  to  the  spot ;  and  as  they  will  not  be  immediately  exposed 
to  the  explosion  of  the  gun,  they  will  in  this  case  serve  the  purpose.  Two  rows  of 
fascines  will  complete  the  interior  height  of  the  parapet,  fixed  on  the  gabions. 
The  following  diagram  explains  the  embrasure  when  completed : 


Diagram  13. — Section  of  the  Embrasure  of  a  Breaching,  or  of  a  Counter  Battery. 


M^^^v'r''":^^^  '■  >^ 


Covert- way. 


*  In  this  particaUr  operation,  gabions  are  preferred. 
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DUgram  14. — Bretching  Battery  in  the  Crowning  of  the  Corert-wij. 


Corert-wEy. 


It  is  conceiyed  that  this  novel  mode  of  constrncting  Breaching  Batteries  on 
crest  of  the  glacis  will  be  found  to  be  as  successful  as  practicable :  in  any  other  mode 
of  fDrming  the  embrasure,  the  opening  of  each  must  be  cleared  4  feet  at  the  interior, 
and  11  feet  at  the  exterior:  sereral  men  must  be  employed  to  execute  that  woik 
and  revet  it  afterwards ;  whilst  in  the  method  here  proposed,  only  two  are  necessary, 
and  they  only  partially  exposed. 

Before  daylight,  a  Miner  to  each  embrasure  will  be  required  to  clear  the  remaining 
part  unopened,  and  cut  away  a  portion  of  the  brickwork  or  masonry  of  the  retaining 
wall  of  the  crest  of  the  covert-way,  which,  with  a  crow-bar,  may  be  done  in  a  few 
minutes. 

When  the  work  is  completed,  and  the  artillery  run  in,  the  embrasures  should 
be  furnished  with  mantlets,  hung  on  the  interior  opening,  to  protect  the  artillerymen 
from  musketry  fire;  they  may  be  made  of  three  3-inch  deals,  or  two  2.inch  oak 
planks,  spiked  together  as  shewn  in  Plate  II.  fig.  6. 


CONCLUDING   REMARKS. 

The  following  remarks  upon  Siege  Batteries,  arising  out  of  some  differences  of 
opinion  on  minor  points  in  the  Construction  and  Position,  &c.,  are  offered  by  the 
Compiler. 

First,  he  is  inclined  to  believe  that  all  working  parties,  after  the  completion  of  the 
first  parallel,  should  have  their  arms ;  for  this  reason — if  a  Sortie,  or  the  alarm  of  a 
Sortie,  occurs,  the  workmen  have  no  rallying  point,  and  they,  or  the  most  of  them, 
return  to  their  camp;  whilst  if  their  arms  are  piled,  or  laid  securely,  not  far  in 
the  rear,  they  will  invariably  stand  to  them,  and  receive  orders  how  to  act. 

Secondly,  respecting  revetting  materials,  it  appears  that  the  relative  advantages  of 
fascines,  gabions,  casks,  or  sand-bags,  consist  more  in  their  application  than  in  the 
peculiar  merit  of  one  or  the  other ;  and  each  may  be  employed  usefully  in  revetting 
batteries. 
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Lastly,  the  subject  of  Siege  Batteries  resolves  itself  into  but  two  descriptions  ts 
regards  the  construction  or  labour, — ^those  in  which  the  parapets  are  taken  from  the 
ditch,  and  those  formed  from  earth  taken  from  the  interior  or  terreplein  of  the 
battery.    Any  deviations  are  only  modifications  of  these  two. 

There  is  one  description  of  battery  not  adverted  to,  but  which  is  one  of  the  second 
class,  i.e,  the  Siege  Battery  en  cr^maillere;  this  is  constructed  under  peculiar  cir- 
cumstances-by  the  conversion  of  an  embankment  of  a  canal,  or  dyke,  on  the  bank  of 
the  opposite  side  of  a  river,  into  a  Siege  Battery,  and  the  materials  taken  from  the 
inside.  G.  G.  L. 

SECTION    YIII. 

REVBTTINQ    8IBGB    BATTSBIES,   FBOII    N0TB8*    BT    LIEUT.-GBNERAL 

SIR   J.    F.   BURQOYNB,   O.C.B.,   R.B. 

Batteries  may  be  revetted  with  sand-bags,  gabions,  or  fasdnes. 

SAND-BAGS. 

The  sand-bag  is  a  very  favourite  material  for  Batteries  in  our  Service,  but  it  does 
not  last :  such  batteries  not  only  require  constant  repairs  all  day,  but  the  embrasuresf 
must  be  rebuilt  every  night,  to  the  great  expenditure  of  sand-bags,  and  labour  of 
Engineers  and  men.  When,  from  want  of  time,  or  other  causes,  ground  is  to  be 
broken  immediately  on  the  investment,  and  the  batteries  are  to  be  commenced  on 
the  first  or  second  night  with  a  small  besieging  force,  it  is  probable  that  Sand-bag 
Batteries  must  be  employed  with  all  their  disadvantages :  also,  in  distant  batteries 
against  small  works,  they  may  not  perhaps  cause  much  harm ;  but  all  this  does  not 
prevent  their  being  the  most  inferior  material  for  revetting.  They  do  better  for 
mortar  batteries  or  traverses,  and  very  well  for  magazines.  In  revetting  vrith  sand- 
bags, they  should  be  laid  headers  and  stretchers,  vrith  a  slope  of  one-sixth  at  least. 

GABIONS. 

Neither  are  gabions  good  for  revetting  a  battery,  (beyond  one  row  on  the  ground 
to  the  height  of  the  genouillere,  perhaps,)  on  account  of  the  number  of  joints,  except 
in  the  conversion  of  a  lodgement  into  a  Breaching  Battery  (see  Section  yii.),  the 
time  and  trouble  required  to  lay  them  to  a  proper  slope,  and  the  great  difficulty  of 
repairing  them,  especially  in  the  embrasures,  when  out  of  order.  They  make  very 
good  traverses,  and  are  required  for  masking  embrasures.  The  dimensions  for  sap 
gabions  need  not  be  adhered  to  in  those  required  for  batteries. 

FASCINES. 

The  best  revetment  is  doubtless  made  of  18-feet  fascines,  10  inches  in  diameter ; 
each  of  these,  being  long  and  pliant,  will  bend  to  the  settling  of  the  earth ;  they  are 
quickly  and  easily  applied,  present  no  joints  to  be  loosened  by  explosion  of  ordnance, 
and,  unless  the  fascines  are  very  bad  and  loosely  made,  will  not  catch  fire.t    Those 

*  For  this  and  Section  xii.,  written  at  Ciudad  Rodrigo  shortly  after  the  siege  of  Burgoa. 

t  After  a  few  rounds,  these  embrasures  become  so  damaged  and  open  aa  to  expose  the  gunners 
considerably,  and  frequently  become  choked  by  the  stuff  that  falls  down.  It  takes  upwards  of  800 
sand-bags  per  gun  at  Arst  starting  only. 

t  A  fascine  battery  (of  long  fascines)  at  Messina,  made  by  the  Neapolitan  Artillery,  for  Instruction, 
and  which  had  stood  for  five  years,  and  had  constant  practice  from  it  with  heary  gnna,  was  in  perfect 
order.  At  the  siege  of  Almeida,  in  1810,  the  cheeks  of  the  embrasurea,  of  stone,  sod,  or  tapia,  were 
all  injured  by  the  explosion  of  their  own  heavy  guns ;  some,  however,  that  had  been  opened  on  the 
moment,  and  lined  with  fascines  which  had  been  in  store  a  year,  (and  therefore  not  so  good  aa  when 
green,)  stood  perfectly,  and  did  not  bum. 
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6  or  8  feet  in  length  have  not  the  same  advantage ;  being  short,  and  oonaeqimtlj 
stiff,  they  are  more  likely  to  be  forced  out  by  the  swelling  of  the  earth,  and  their  only 
superiority  lies  in  their  portability, — ^the  materials,  men  and  time,  being  identical  in 
both. 

With  reference  to  fig.  1,  Plate  II.,  the  number  of  18-feet  fasdnes  for  a  2-gim 
Battery  will  be 

For  interior  lining 23 

For  cheeks  of  embrasures 20 

Memorandum. — 9  out  of  the  23  will  be  cut  into  short  lengths,  to 

break  joint,  &c. 
To  which  must  be  added,  whatever  may  be  the  number  of  guns. 

For  the  two  epaulements  (if  18  ft.  long) 18 

Also,  when  traverses  are  used. 

For  additional  length,  given  by  their  breadth,  to  the 
parapet,  per  traverse 4 

65* 

The  lower  row  is  sunk  about  half  its  diameter  in  the  ground,  a  trench  being  cat  to 
receive  it. 

The  first  fascine  is  laid  next  to  one  end  of  the  battery,  and  is  picketed  down, 
beginning  from  that  end,  aU  but  the  last  picket :  this  end  is  let  loose,  to  enable  a 
Sapper  sitting  across  it  to  hold  it  up,  while  three  or  four  of  the  party,  (acoording  to 
its  length,)  standing  across  the  second  fascine,  which  they  hold  in  both  hands,  aU 
fronting  the  first,  after  two  or  three  swings  drive  it  well  into  the  first ;  if  not  qnite 
even,  it  must  be  taken  out,  and  the  process  repeated,  as  any  error  in  the  first  conrae 
will  be  felt  throughout. 

The  other  fascines  are  fixed  in  like  manner. 

The  interior  slope  of  the  parapet  is  2  feet,  or  about  a  quarter  the  height. 

The  pickets  to  be  driven  as  shewn  in  fig.  5,  Plate  I.,  each  a,  a,  passing  throng 
two  fascines ;  and  they  are  driven  till  their  heads  are  buried  in  the  upper  one.  An 
18-feet  fascine  should  have  seven  pickets,  the  knots  of  the  gads  (or  withes)  to  be 
turned  inside ;  and  care  must  be  taken  not  to  drive  the  pickets  into  these  last,  aa 
they  are  likely  to  be  cut  thereby.  Pickets  may  be  occasionally  driven  as  b,  d,  inde- 
pendently of  those  as  above  marked  a,  a. 

When  batteries  are  near  the  place,  much  cover  from  musketry  for  the  gunners  ia 
given  by  the  fascines  lining  the  embrasures  being  spread  like  a  fan,  t.  e.  vertical  at 
the  neck,  and  sloping  at  the  regular  slope  of  one-fourth  at  the  other  extremity. 
The  interior  ends  are  to  be  brought  quite  flush  with  the  interior  (fig.  1,  Plate  II.) 
slope  of  the  parapet,  as  joints  near  the  point  of  explosion  are  avoided ;  and  less 
damage  is  done  if  a  shot  strikes  these  fascines,  than  when  it  disturbs  those  belonging 
to  the  interior  of  the  battery,  which  by  this  plan  are  covered. 

The  slope  given  to  the  sole  of  the  embrasure  must  depend  on  the  relative  level  of 
the  object  fired  at ;  if  for  enfilading,  it  may  probably  rise  from  the  interior  to  the 
exterior. 

The  interior  opening  at  the  bottom  of  a  gun  embrasure  is  22  inches  wide ;  the 
exterior  opening  will  be  regulated  by  circumstances,  but  usually,  half  the  thicknesa 
of  the  parapet  as  a  direct  embrasure. 

In  revetting  Howitzer  Batteries  the  neck  must  necessarily  be  wide,  if  mounted  on 
a  travelling  carriage, — at  least,  2  feet  6  inches, — from  the  shortness  of  the  piece  not 

•  Thit,  with  full  allowance  f*^- •  '      '         "^^ervcd  in  Table  II.,  '?«»♦""'.* 
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allowing  it  to  enter  the  embnsure  when  on  its  trayelling  carriage.  In  this  case  all 
that  can  be  done  is,  to  give  the  gunners  what  cover  can  be  allowed  consistently  with 
the  scope  of  the  howitzer  and  by  the  use  of  the  mantlets,  if  brought  within  musketry 
fire  after  the  guns  of  the  place  have  been  silenced. 

The  same  remark  applies  to  carronades,  which  were  used  occasionally  in  the 
Peninsula. 

BEYSTMBMT  OF   MORTAR   BATTERIES. 

These,  having  no  embrasuresi  require  more  earth  in  the  parapet.  The  superior  slope 

is  reversed.    They  are  revetted  like  other  batteries  when  the  materials  are  abundant ; 

if  not  plentiful,  and  the  batteries  are  not  seen  into  from  the  place,  then  perhaps  a 

half-revetting,  as  with  a  row  of  gabions :  if  the  soil  is  stiff,  it  may  be  dispensed  with ; 

but  if  practicable,  revetting  is  in  every  way  more  satisfactory. 

The  centres  of  the  platforms  to  fire 

at45*'1  f  12  feet") 

„  22°  S 


»» 


should  be<{  31  feet  >from  the  parapet,  when  near  the  place. 
IS^'J  1.48  feet  J 

Heavy  guns  .     .     .18  feet  thick. 


Thickness  of  parapets  necessary  against  •< 


12  or  9-pounders  .  12  or  14  feet. 
G-pounders,  &c.    .    8  feet. 
Musketry     ...    4  feet. 


SECTION    IX. 
PLATFORMS.— COMMON   OBLONO   PATTERN. 

To  lay  a  Platform  wcU,  as  used  in  the  last  war,  the  sleepers  should  lie  in  trenches, 
or,  at  least,  as  much  of  their  front  ends  as  is  required  to  give  them  a  slope  of  i  inch 
to  a  foot ;  the  intervals  between  must  be  completely  and  solidly  filled  in  with  stones, 
and  brought  up  flush  with  earth.  If  earth  alone  be  used,  it  must  be  very  well 
rammed. 

When  three  sleepers  only  can  be  allowed,  as  is  sometimes  done  in  Breaching 
Batteries,  there  must  be  one  under  each  wheel,  and  one  in  the  centre.  The  hurter  is 
laid  on  and  fixed  to  the  sleepers.  The  planking  is  commonly  all  spiked  down  to  the 
sleepers ;  but  that  mode  is  noisy,  troublesome,  and  renders  the  removal  and  use  of  the 
materials  again  difficult. 

It  is  best,  especially  when  there  are  five  sleepers,  to  confine  the  planking  by 
ribands  laid  on  it,  and  screwed  *  through  it,  at  three  or  four  points  on  each  side,  into 
the  outside  sleepers  below.  If  the  screws  are  well  greased  before  insertion  they  will 
bear  several  removals  :  they  should  go  through  the  sleepers,  and  may  be  fitted  with 
nuts,  wliich  last  must  be  uppermost. — See  Plate  III.  figs.  3,  4. 

Platforms  with  three  sleepers  laid  parallel,  and  the  planks  only  12  feet  long,  are 
quite  sufficient  when  the  guns  are  not  to  traverse,  which  commonly  is  not  requisite 
during  a  siege. 

Where  expedition  is  not  necessary,  it  is  important  to  have  the  sleepers  well  squared, 
and  the  planking  of  uniform  thickness. 

Mortar  Platfurms,  usually  8  feet  square,  arc  laid  as  above ;  but  in  sandy  soils  the 
ditticulty  of  giving  stability  to  the  platforms  is  entirely  obviated  by  the  use  of  a 
fascine,  or  junk  foundation,  in  two  crossed  courses  at  right  angles  to  each  other. 

The  common  oblong  Siege  Platform  for  guns  on  travelling  carriages,  18'  x  12',  on 


*  As  recommended  alio  by  Sir  John  Jones,  in  his '  Sieges, '  and  used  in  the  last  war ;  but  since  then 
Lieut.-Colonel  Alderson,  R.E.,  proposed  a  platform  which  has  been  found  to  answer  thus  far,  and 
of  which  the  subjoined  account,  p.  146,  is  written  by  that  Officer. 

VOL.  I.  K 
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/  ,      .«i^;i/-r%,  f:\o.n  when  laid  wUh  screws  and  ribands,  instead  of  the  planka  beu^ 
i  ..///]  fJ'/An,  wcigfab  upwards  of  26  cwt. — Pbtc  111.  figs.  3,  4. 

J.  F.  B. 

IIAD&AS   PLATFORM. 

thf.  Madras  IMatforui,  used  in  the  Indian  Armyi  (Pbte  III.  figt.  !» 2,)  pftMnitea  all 
f  :*;  efficiency  of  the  above  without  its  disadvantages,  weighing  only  7  cwt.  Attempts 
f.A>«  iKTcn  made  to  apply  the  same  principle  to  Mortar  Platforms,  but  bitheito  ODtiic- 
/xuefuJly,  as  no  reduction  in  weight  has  been  effected  in  comcqiience  of  the  great 
tirength  necessary  for  the  different  pieces.  The  common  mortar  platfinrm,  8'  x  8^,  on 
four  sleepers,  with  the  same  scantling  as  that  for  gun  platforms,  leqnirea  wood 
more  readily  obtainable,  and  more  convenient  for  transport.  Both  thia  laat  and  the 
Sf  ailras  mortar  platform  weigh  about  8|  cwt. 

In  constructing  the  Madras  platform  care  must  be  taken  that  the  dde  pieoet  and 
transoms  make  one  compact  framing,  the  whole  traversing  on  one  front  pivot^ 
instead  of  on  two  or  three,  which  has  been  proposed,  and  which  limits  the  extent  of 
traversing,  from  the  side  pieces  approaching  each  other,  like  those  of  a  parallel  niler, 
when  moved. 

All  fastenings  should  be  made  with  screws  (instead  of  nails),  which,  if  well  greaieJ 
when  first  driven,  will  admit  of  the  whole  being  taken  to  pieces  repeatedly.  The  trail 
piece.  A,  is  steadied  by  cleats,  and  merely  drops  into  its  place ;  it  will  not  be  required 
when  garrison  carriages  are  used. 

aiEOE   GUN  AND   MORTAR  PLATFORlfS,   INVBNTED    BT  LUVTBNAMT-COLOlfBL 

ALDERSON,   R.E. 

1.  The  object  of  the  construction  of  the  Siege  Gun  and  Mortar  Platfomia  is  to 
place  the  artillery  in  battery  on  hard  level  surfaces,  capable  of  retuning  thdr 
pTisition  and  of  enabling  the  artillerymen  to  make  correct  practice  with  fewer  meD* 
from  the  facility  afforded  for  running  the  gun  or  mortar  up  after  each  discharge. 

2.  As  these  works  have  generally  to  be  laid  under  fire,  and  frequently  during  the 
night,  the  more  simple  their  construction  and  the  more  uniform  their  parts  the 
better. 

3.  The  Gun  Platform  now  to  be  described,  and  which  has  been  satisfiictorily  proTsd 
by  the  Royal  Artillery  practice  at  Woolwich,  has  therefore  been  made  to  consist  of 
baulks  of  uniform  length  and  scantling,  which  serve  for  both  sleepers  and  deck. 

Each  baulk  is  a  piece  of  fir  timl)er  9  feet  long,  3^  inches  thick,  and  5  inches  wide, 
and  weighs  about  37  tbs.,  sufficiently  light  to  be  carried  to  the  spot  by  one  man, 
besides  his  arms  and  ammunition,  and  being  universal,  it  will  fit  into  every  part  ef 
the  platform. 

4.  This  is  the  minimum  size ;  but  if  made  on  the  spot  or  in  the  field,  the  principle 
may  be  equally  adapted  to  any  other  increased  dimensions,  and  thus  render  aTailable 
such  timber  as  may  be  found  at  the  time  with  the  greatest  economy  of  materials  and 
labour. 

If  constnicted  of  the  minimum  dimensions  above  stated,  a  gun  platform,  15  feet  by 

9,  will  consist  of 

cwt.  qn.  XbUm 
46  baulks,  with  47  trenails,  (10  inches  long  and  }  inch  dia- 
meter, each  of  which  makes  4  dowels,  2  J  inches  long,)  1  oak 
trenail  being  added  for  the  rear  centre  pin  of  platform     .    .     15     0  22 

9  round  iron  pins,  1 1  inches  long,  including  the  eye  ....      0    0  18 

10  iron  shocii,  aud  20  inch  screws 012 


Total  weight 15     2  14 
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Figs.  1  and  2,  Plate  IV.,  represent  t  baulk  of  the  aboTe-named  dimensions,  with 
eight  holes  bored  U  inch  deep  and  }  inch  diameter,  at  the  distances  specified,  foirr 
on  each  of  two  opposite  sides,  both  sides  being  alike  when  taken  from  opposite 
ends. 

Oak  dowels,  2\  inches  long  and  }  inch  diameter,  (four  of  which  are  obtained  from 
each  trenail,)  are  then  introduced  half  their  length  into  the  holes ;  on  one  side  of  each 
baulk  (figs.  1  and  2,)  a,  b,  c,  J,  represent  the  dowels,  and  e,/,  ^,  A,  the  holes. 

5.  Into  the  end  of  the  dowel  which  enters  the  baulk,  a  fox  wedge  (fig.  3)  is  intro- 
duced to  prevent  the  dowel  dropping  out.  The  dowel  is  then  H  inch  within  the 
baulk,  and  projecting  the  same  beyond  it ;  this  projection  fits  into  the  holes  of  the 
next  baulk. 

6.  In  order  to  lay  a  gun  platform,  take  any  ten  of  the  baulks,  and  dowel  them 
together  two  and  two,  as  shewn  at  c,  d,  fig.  4 ;  each  two  baulks  will  then  form  one 
sleeper,  15  feet  in  length. 

7.  It  is  to  obtain  this  length  that  the  holes  are  bored  at  the  distances  specified. 
Two  iron  shoes,  2  inches  broad  and  i  inch  thick,  are  then  fitted  in,  and  fixed  with  a 
small  screw,  as  shewn  in  figs.  4  and  5,  to  keep  the  sleepers  steady. 

8.  Fig.  6  shews  how  the  sleepers  may  be  made  18  feet  in  length  from  the  same 
baulk,  should  it  be  requisite,  from  the  nature  of  the  ground,  to  prevent  the  trail  of 
the  gun  recoiling  off  the  platform,  which  a  32-pounder  invariably  does  with  Service 
charge,  when  the  platform  is  15  feet  in  length,  laid  with  the  usual  fall  to  front  of  i  an 
inch  per  foot. 

Each  platform  requires  five  sleepers,  which  must  be  laid  in  the  space  of  9  feet,  the 
vtidth  of  the  intended  platform,  as  shewn  in  fig.  4. 

9.  The  platform  is  now  laid  in  the  usual  manner,  by  excavating  trenches  to  receive 
the  sleepers,  and,  after  levelling  them  with  the  field  level,  securing  them  in  their 
places,  by  filling  in  the  trench  on  both  sides  of  the  sleeper,  and  ramming  it  well, 
taking  great  care  not  to  injure  the  sleeper. 

10.  Prior  to  commencing  the  laying  the  platform,  holes  f  inch  in  diameter  must 
be  bored  2^  inches,  from  one  end  of  each  sleeper,  and  that  end  is  to  be  placed  at  the 
/ront  of  the  platform. 

11.  Next  take  any  one  of  the  baulks,  and  lay  it  transversely  on  the  ends  of  the  five 
sleepers,  over  the  holes  thus  bored,  and  bore  five  similar  holes  through  the  baulk  im- 
mediately over  them,  as  shewn  in  fig.  7. 

12.  Place  five  iron  pins  through  these  holes  of  the  transverse  baulk,  and  through 
the  corresponding  holes  in  the  ends  of  the  sleepers ;  the  position  of  the  sleepers  in 
front  will  then  be  secured. 

13.  In  the  rear,  a  baulk  must  only  be  placed  over  the  ends  of  the  sleepers  as  a 
guide,  but  without  boring  either,  since  the  exact  place  for  the  holes  cannot  be  deter- 
mined until  the  last  baulk  of  the  platform  is  laid,  because  it  is  not  necettary  that  all 
the  baulks  should  be  of  one  width. 

14.  When  the  last  baulk  of  the  platform  is  hiid,  bore  through  it  and  the  ends  of 
the  sleepers,  as  in  front ;  insert  the  pins,  and  the  pbtform  is  complete. 

15.  The  centre  rear  pin  is  to  be  an  oak  trenail ;  it  will  then  be  fiusb  with  the  plat- 
form, and  let  the  trail  of  the  gun  recoil  without  meeting  with  any  impediment. 

16.  The  platform  thus  laid  is  a  clear  uninterrupted  surface  of  15'  x  9^,  with  the 
exception  of  the  heads  of  the  pins  front  and  rear,  a  portion  of  which  is  shewn  com- 
plete in  fig.  4. 

17.  In  the  construction  of  this  kind  of  platform,  the  holes  in  each  baulk  must  be 
bored  at  precisely  corresponding  distances  and  heights,  and  this  will  be  easily  done 
by  a  dowel-box,  fig.  8. 
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ky  kf  k,  represent  the  bottom  piece,  for  which  the  carpenter's  bench,  if  long  enoogby 
may  answer. 

/,  the  end  piece  placed  transversely. 

m,  m,  the  front  piece  through  which  the  holes  1,  2,  3,  4,  tt  the  proper  distancea 
and  height,  are  to  be  bored. 

n,  n,  the  rear  piece  or  cleat. 

0,  0,  0,  0,  four  wedges  to  keep  the  baulk,  p,  close  to  the  front  piece. 

One  side  of  the  baulk  is  then  bored  through  the  holes  1,  2,  3,  4,  with  a  centre  bit ; 
the  baulk  is  then  cut  off  to  the  proper  length  by  the  gauge  shewn  by  the  saw  kerf  at  f. 
The  baulk  is  then  taken  out,  turned  over,  and  end  for  end  being  replaced  and  wedged 
up,  the  opposite  side  is  bored  as  before. 

In  this  way  each  baulk  will  be  similar  in  every  respect. 

18.  Iron  pins  and  shoes  have  been  introduced  in  the  constmction  of  these  plat- 
forms, to  enable  them  to  be  easier  relaid  during  the  siege ;  but  for  all  the  porpoaes  of 
strength  the  wooden  pins  or  trenails  will  answer ;  and  the  shoes,  excepting  in  bad 
ground,  may  be  dispensed  with,  or  made  of  wood,  if  required. 

19.  In  taking  to  pieces  a  platform  thus  laid,  the  wooden  pins  or  trenails  most  be 
driven  or  bored  out,  and  fresh  provided  if  the  platform  is  required  to  be  relaid. 

MORTAR  PLATFORMS. 

Platform  for  8-inch  and  10-inch  Mortars. 
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Siege  Platforms  for  8  and  10-inch  mortars  may  also  be  constructed  of  baulks  and 
pins  of  the  same  dimensions  as  those  which  have  been  described  in  the  construction 
of  Gun  Platforms. 

A  mortar  platform  of  this  kind  will  consist  of 

cwt.  qrs.  Iba. 
.     r  18  as  deck 
\    G  as  jjlcepers 

12  iron  pins 0     0     24 


24  baulks 


} 


7     3     20 


Total     .     .8     0     16 
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This  will  form  a  platform  Q'  x  7'  6'' ;  the  decking  can  be  diminished,  or  increased 
to  9  feet  square,  as  may  be  deemed  necessary. 

The  ends  of  the  sleepers  will  necessarily  project  in  a  platform  of  the  above  dimen- 
sions ;  should  they  be  in  the  way,  they  can  be  cut  off  where  the  deck  ceases ;  this 
will,  however,  prevent  these  sleepers  from  being  used  in  any  other  description  of 
platforms. 

This  platform  has,  like  the  gun  platform,  been  satisfEtctorily  proved  by  the  Royal 
Artillery  at  Woolwich. 

SECTION    X. 
TRAVERSES. 

All  Batteries  of  more  than  three  pieces  should  have  splinter-proof  Trayerses  to 
protect  the  gunners  from  the  effects  of  shells.  One  between  every  two  guns  is  gene- 
rally sufficient.  They  are  made  about  6  feet  thick  at  base,  and  about  6  or  7  feet  high. 
See  fig.  5,  Plate  II. 

A  passage  2  feet  wide  is  left,  to  enable  the  gunners  to  get  out  of  the  way  when  a 
shell  falls  in  the  battery,  between  the  traverse  and  parapet.  It  should  extend  to  the 
tail  of  the  platforms. 

If  the  battery  is  subject  to  be  enfiladed,  even  by  ricochet,  as  is  very  common  on  the 
crest  of  the  glacis,  the  traverses  must  be  at  least  10  or  12  feet  thick ;  and  such  being 
generally  Sunken  Batteries,  as  Breaching  and  Counter  Batteries,  the  lower  part  of  the 
traverse  is  left  of  the  solid  ground. 

J.  F.  B. 

SECTION    XI. 
MAGAZINES. 

The  Magazine  recommended  is  that  given  in  figs.  2, 3,  4,  Plate  II.,  as  proposed  by 
Lieut.-General  Sir  Chas.  Pasley. 

The  lean-to  principle  is  preferable  to  that  in  which  the  walls  are  carried  up  perpen- 
dicularly. 

The  baulks  should  be  immediately  covered  with  a  tarpaulin,  and  every  precaution 
taken  as  to  drainage. 

A  magazine  of  these  dimensions  will  stow  at  least  G4  barrels ;  or  enough  for  three 
2 4 -pounder  guns  for  one  day,  at  240  rounds  per  day.  There  should  be  a  separate 
magazine  for  every  three  or  four  guns,  though  in  the  same  battery :  6  feet  in  length 
of  magazine  per  gun  is  an  ample  allowance,  at  the  al>ove  rate  of  consumption. 

The  entrance  of  the  magazine  should  not  be  less  than  20  or  25  yards  in  rear  of  the 
platforms.  In  *  Blindage,'  Plate  III.  fig.  4,  a  section  is  given  perfectly  applicable  to 
magazines. 

J.  F.  B. 

TRACING   AND    EXECUTION   OF  A  TRIANGULAR    FIELD   MAGAZINE. 

Abridged  from  Lieut.-General  Sir  Chas.  Pasley's  *  Practical  Operations  of  a  Siege,* 

2nd  edition.     See  Plate  II. 
**  This  is  represented  in  the  annexed  diagram,  in  which  the  body  of  the  magazine, 
measuring  19  feet  by  8,  is  supposed  to  have  been  laid  out  parallel  to  the  face  of  the 
battery. 
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"In  preparing  to  place  the  frame- work  of  the  body  of  the  magazine^  the  two 
Blcepers  for  receiving  the  stanchions  and  stmts  were  laid  parallel  to  each  other,  at  the 
clear  distance  of  G  feet  6  inches  apart,  in  grooves  properly  prepared,  the  fonner  being 
laid  horizontally,  and  the  latter  at  an  angle  of  45  degrees.  These  occupied  aboat  15 
feet  of  the  length  of  the  excavation  of  the  body  of  the  magazine,  the  rest  of  which 
1)clongcd  to  the  passage. 

"  \Vhen  the  two  sleepers  were  laid,  and  the  stanchions  and  struts  were  connected 
with  each  other,  and  fitted  to  their  respective  sleepers  by  pairs  as  aoon  as  poanble^ 
and  the  stanchions  were  secured  by  wedges  or  otherwise,  to  keep  them  steady  for  the 
present,  —  the  four  passage  frames  were  then  placed,  one  in  the  direction  of  the 
stanchion  sleeper  produced ;  the  other  parallel  to  it,  at  the  distance  of  aboat  1 1  foet 
to  the  rear,  that  is,  a  little  in  front  of  the  alignment  marked  for  the  front  of  the  rear 
trench :  the  other  two  were  then  set  up  at  equidistant  intervals  between  these  two. 

"This  arrangemeilt  is  represented  in  the  annexed  figure,  in  which  the  Roman 
numerals  I.  and  II.  represent  the  two  sleepers,  shewing  the  mortises  or  notches  for 
the  stanchions  and  struts  of  the  frame-work  of  the  body  of  the  magazine,  whilst  the 
numeral  figures  1,  2,  3,  and  4,  shew  the  positions  of  the  passage  frames. 
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"  The  sheeting  planks  were  then  introduced  between  the  stanchions  of  the  body  of 
the  magazine  and  the  side  of  the  vertical  excavation  adjacent,  until  the  whole  of  the 
sunken  part  of  the  magazine  was  lined  with  woodwork  on  that  side :  aAer  which  the 
upper  was  revetted  by  about  three  courses  of  fascines ;  the  sheeting  and  £ucines 
together  licing  so  arranged  as  just  to  cover  a  space  of  about  6|  feet  in  height  from 
the  sole  of  the  excavation  upwards.  The  splinter-proof  timbers  were  then  laid,  in  the 
intervals  between  the  triangular  frames  of  the  body  of  the  magazine,  with  the  foot  of 
each  resting  on  the  strut  sleeper,  and  the  top  of  each  lying  against  the  uppermost 
course  of  fascines.  At  the  same  time,  the  extreme  end  and  the  two  sides  of  the  pas- 
sage were  lined  with  sheeting  planks,  excepting  of  course  that  part  of  one  side  which 
was  left  oi)en  to  communicate  with  the  body  of  the  magazine.  The  whole  passage, 
including  the  extreme  end  of  the  body,  was  there  covered  by  splinter-proof  timbers 
laid  horizontally  over  all  the  caps,  which  being  done,  the  timbers  were  to  be  covered 
by  tarpaulins. 
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"In  placing  the  sheeting,  fascines,  and  timbers,  the  whole  of  the  men  were 
required  to  hand  those  materials  which  had  previously  been  laid  near  the  spot.  As 
soon  as  the  above  were  disposed  of,  the  labourers'  work  again  proceeded  until  the 
magazine  was  finished.  About  three,  and  not  exceeding  four,  men  were  employed  as 
rammers,  the  remainder  as  diggers  and  shovellers.  In  consequence  of  its  being  im- 
possible to  dispose  of  all  the  first  excavated  portions  of  earth  properly,  until  the 
magazine  was  covered  in,  as  many  men  as  possible  were  employed  is  shovellers,  by 
whom  the  loose  earth,  especially  that  in  rear  of  the  magazine,  was  thrown  upon  the 
parapet,  until  it  attained  the  dimensions  specified." 

For  dimensions  of  the  magazine  see  Plate  II.  figs.  2,  3,  4. 

SECTION    XII. 

REMARKS   ON   SIEGE    BATTERIES,   FROM    NOTES   OF   LIEUT.-OENBRAL 

SIR   J.   F.   BUROOYNE,    O.C.B.,   R.E. 

The  most  difficult  operation  of  a  Siege  is  the  execution  of  Siege  Batteries,  and 
requires  the  best  Officers  to  be  employed. 

It  is  here  that  regularity  and  system  are  most  particularly  necessary  to  arrange  the 
men  and  stores  in  such  manner  that  there  may  be  no  delay  and  confusion. 

The  quickest  mode  of  making  a  battery  (though  but  of  rare  occurrence)  is  by 
raising  the  parapet  entirely  of  materials  brought  from  a  short  distance  in  baskets ;  or 
with  wool-packs  and  sacks  of  earth,  &c.,  thrown  in.  In  this  way,  the  revetting,  and 
laying  platforms,  can  be  commenced  at  once ;  but  the  mode  is  only  applicable  to  a 
small  quantity  of  work,  such  as  a  single  battery  for  a  few  guns ;  and  even  then,  the 
working  party  must  be  very  strong,  the  arrangements  good,  the  baskets  numerous, 
and  the  supply  of  earth  near  at  hand  and  abundant 

The  next  quickest  is  the  Half-sunken  Battery,  in  which  the  earth  is  got  partly  out 
of  the  interior  (excavated  to  about  18  inches  deep),  and  partly  from  the  ditch.  This 
may  be  expeditiously  done,  the  stuff  for  the  parapet  being  sooner  obtained.  The  most 
usual  mode,  however,  is  to  raise  the  battery  entirely  above  ground  by  excavating  from 
the  ditch. 

The  longest  and  most  inconvenient  method  is  that  of  the  Full-sunken  Battery, 
where  the  interior  is  sunk  to  the  depth  of  the  genouillere,  unless  the  ground,  by  fall- 
ing immediately  from  the  back  of  the  parapet,  prevents  the  excavation  being  so  very 
great  before  the  platforms  can  be  laid,  as  it  must  be  in  level  ground.  In  executing 
this  sort  of  battery,  care  must  be  taken  that  the  natural  ground  does  not  interfere 
with  the  fire  of  the  guns,  and  a  very  slight  swell  will  do  this.* 
fig*  4.  If  the  Battery  is  on  the  side  of  a  hill  sloping  towards  the  place,  the  work  in  the 

interior  will  become  excessive ;  as  happened  at  the  siege  of  Ciudad  Rodrigo,  where,  at 
the  tail  of  the  platform,  the  depth  to  be  excavated  was  6  or  7  feet. 

ELEVATED  battery:  BUILT  ON  THE  NATURAL  SURFACE  OF  THE  GROUND. 

The  best,  the  ordinary,  and  safest  mode  —  that  of  excavating  the  whole  from 
the  ditch — may  be  done  thus : 

The  foot  of  the  interior  slope  of  the  parapet  (which  is  the  regulating  line  in  all 
instances)  is  first  accurately  laid  out ;  then  a  parallel  line,  at  the  distance  of  29  feet, 
gives  the  interior  edge  of  the  ditch,  Plate  I.  fig.  1. 

*  Lieut.- General  Sir  Chaa.  Paaley  very  judiciously  recommenda,  in  determining  the  position  of  a 
Gun  Battery  for  direct  firing,  that  in  tracing  a  battery  the  person  should  kneel  or  lie  down,  looking 
towards  the  fortress,  in  order  to  guard  against  the  inequalities  of  ground,  and  to  be  certain  that  the 
guns  can  hit  the  object. 
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The  workmen  to  l)c  placed  along  the  ditch  on  the  line  a,  4  feet  tpftrt,  or  5  mea  per 

guu. 

The  de]it]i  of  the  ditch  to  be  6  feet,  to  obtain  the  earth  for  the  parapet,  and  the 
tu^k,  (if  that  sysitem  be  adopted,  and  particularly  if  they  have  a  double  let,)  which 
may  vrell  be  4  feet  wide  and  6  feet  deep,  should  be  complete  in  24  houra.  But  ai 
that  would  bring  it  to  a  finish  at  night  (batteries  being  nearly  always  oommenoed  at 
dusk),  the  additional  hours  to  next  moniiiig  will  afford  ample  time. 

A  party  of  3  men  per  gun  to  be  on  the  berm  to  throw  forward  the  earth  for 
the  parapet,  and  give  a  good  backing  to  the  interior  revetment;  they  muat  keep  the 
bcrm  perfectly  clear  all  night :  this  is  a  point  of  great  consequence,  and  mott  particn- 
larly  to  be  attended  to,  because  these  men,  being  more  exposed,  are  more  liable 
to  shrink  from  their  work.  At  morning,  the  whole  of  the  earth  should  be  cloie  to 
the  interior  revetment,  and  not  a  particle  of  it  on  the  berm,  which  can  only  be  done 
by  keeping  the  men  at  this  work  from  the  first,  and  not  putting  it  off  till  the  morn- 
ing :  they  should  also  have  a  relief,  or  double  set ;  or,  in  other  words,  the  working 
party  should  all  take  their  turn  in  this  dangerous  duty. 

Three  men  per  gun  will  also  be  necessary  for  ramming  the  earth  well,  particularly 
near  the  interior  of  the  parapet :  this  also  is  a  point  of  great  consequence,  and  Tery 
apt  to  be  much  neglected ;  the  earth  settles  exceedingly  from  the  concussion  of  the 
firing ;  so  much  so,  that  the  merlon  will  sometimes  be  seen  almost  entirely  settled 
down,  and  leaving  the  revetting  of  long  fascines  standing  nearly  by  itself.  In  Sand- 
bag Batteries  (where  those  flimsy  materials — sand-bags — are  soon  demolished),  the 
embrasures  choke,  and  the  merlons  settle  so  that  the  crest  of  the  parapet  b  toon 
reduced  to  a  waving  line,  at  most  not  more  than  5  feet  above  the  ground. 

At  one  end  of  the  battery,  a  narrow  ramp  must  be  made  to  communicate  with  the 
ditch,  and  enable  the  reliefs  to  pass  under  cover. 

The  attention  of  the  Officers  will  be  much  required, 

1st.  To  the  men  in  the  ditch,  that  they  work  hard,  and  do  not  cut  away  from  the 
escarp,  which  they  are  apt  to  do. 

2nd.  To  the  men  on  the  bcrm,  and  rammers,  that  they  remain  steady  at  their  poet 
and  work. 

With  these,  and  the  bringing  up  the  various  stores  in  time^ — revetting  the  batteiy, 
— laying  platforms, — and  making  magazines,  Battery  duty  becomes  a  most  arduous 
undertaking,  and  one  that  requires  nice  management  to  be  completed  with  expedition. 

The  French  mode  of  excavating  the  ditch  in  the  shortest  time  is  by  a  second  row 
of  workmen,  G  feet  from  the  first,  not  covering  but  chequered  with  them :  thas, 
instead  of  placing  one  row  of  men  3  feet  apart,  which  would  be  crowded,  each  alter- 
nate man  is  moved  out  in  another  line  6  feet  from  the  first ;  then,  the  whole  working 
in  one  direction  from  the  batter)',  there  will  be  room  for  the  second  row  to  throw  the 
earth  through  the  inter\'als  of  the  first.  But  independently  of  the  diflSculty  (which  they 
acknowledge)  of  carrying  this  into  executiou  in  the  night,  and  perhaps  under  fire,  the 
excavations  will  be  inconvenient  to  work  in  on  the  following  day.  Hence  a  single 
row,  4  feet  apart,  is  preferable. 

HALF-ST7NKKN   BATTERY. 

ite  I.  fi|f.  1,  In  the  execution  of  these,  a  row  of  men,  4  feet  apart,  will  be  wanted  for  the  exca- 

vation of  the  iuterior  of  the  battery,  which  may  be  about  18  inches  deep.  These  men 
will  bo  occasionally  interrupted  as  the  revetting  goes  on,  but  not  seriously  so.  The 
first  row  of  fasciues  may  l>e  laid  before  the  excavation  is  commenced,  it  being  under- 
sUH)d  that  the  fascines  of  the  excavated  part  are  to  supersede  the  hurter  of  the  platform. 
The  guns  must  be  all  ready,  with  a  good  access  made  to  the  battery,  that  they  may 
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be  run  in  daring  the  latt  hour  or  two  of  dark,  when  they  will  lie  agtinst  the  merlons 
till  the  platforms  are  laid. 

FULL-SUNKEN    BATTERY. 

fig.  3.  It  would  appear,  at  first  sight,  in  these,  that  having  nothing  to  raise  bat  the  mer- 

lons, the  work  would  be  much  diminished ;  but  the  sinking  of  the  whole  interior  to  a 
depth  of  3  feet,  with  a  sufiicient  passage  to  the  rear,  leads  to  greater  labour  than  that 
of  raising  the  parapet  entirely  from  the  ground,  since  a  Sunken  Battery  must  have  a 
width  of  about  30  feet,  not  to  be  very  crowded  and  inconvenient.*  The  earth  that  will 
about  complete  such  a  battery  will  be  had  at  the  depth  of  2  feet  6  inches,  or  3  feet, 
by  which  we  gain  that  height  of  solid  parapet  formed  of  the  natural  ground,  and  a 
somewhat  speedier  cover  for  the  men ;  but  the  inconveniences  are  so  great,  on  service, 
that  it  cannot  be  approved  of,  or  considered  even  the  quickest  way,  for  the  following 
reasons: 

1st.  The  men  will  cut  the  1st  trench  to  the  depth  of  3  feet  to  gain  cover,  6  inches 
of  which  must  be  afterwards  filled  in  again. 

2nd.  As  the  excavation  enlarges,  the  distance  to  throw  the  earth  becomes  great, 
and  indeed  requires  an  additional  row  of  men. 

3rd.  No  platforms  can  be  laid,  nor  traverses  made,  nor  the  revetment  carried  on, 
nor  even  materials  brought  in,  until  the  excavation  of  much  of  the  interior  space  near 
the  parapet  is  finished :  hence  not  nearly  so  many  men  can  be  employed  at  the  same 
time  as  in  a  battery  entirely  raised  from  the  ground,  and  the  materials  taken  from  the 
ditch,  where  all  things  may  go  on  together. 

4th.  When  a  parallel  is  to  be  converted  into  such  a  battery, — the  most  common 
cose  in  which  it  occurs, — the  parapet  must  be  made  up  solid,  and  the  embrasures 
cleared  out  afterwards  :f  in  this,  the  excavation  becomes  considerable,  which  may  be 
easily  conceived  by  adding  to  the  bulk  of  the  embrasure  (as  finished)  that  at  the 
cheeks  which  must  be  removed  to  obtain  a  foundation  for  the  lining ;  and  remember- 
ing that  the  newly  thrown  up  earth  is  so  loose,  even  when  rammed,  as  to  require  a 
great  slope  to  stand  whilst  the  revetting  goes  on :  the  consequence  is,  that  in  the  im- 
patience to  open  them,  which  appears  at  first  but  a  trifling  operation,  they  are  almost 
invariably  badly  done, — in  irregular  directions, — and  the  mouth  of  the  embrasure 
never  so  open  or  so  low  as  it  ought  to  be. 

5th.  The  foundation  will  be  so  uneven  that  the  lajring  of  the  platforms  becomes 
tedious,  and  is  very  frequently  ill  done. 

6th.  The  interior  of  the  battery  is  difficult  to  drain,  always  confined,  and  shells  are 
caught  by  the  reverse  slope  of  the  excavation. 

7th.  Magazines,  being  on  the  level  of  the  natural  ground,  are  not  so  well  covered 
by  the  parapet. 

The  principal  case  where  this  mode  may  be  advantageous,  and  time  gained,  is  where 
a  parallel  has  been  made,  and  part  of  it  is  to  be  converted  into  a  battery,  instead  of 
commencing  a  fresh  one  in  front :  in  this  instance  a  considerable  part  of  the  work  is 
already  executed,  and  may  be  continued  daring  the  day,  whilst  a  new  communication 
is  being  made  round  its  rear; — it  is  thus  that  the  battery  may  be  said  to  be  quickly 
executed,  counting  from  the  time  of  commencing  its  conversion  to  a  new  purpose. 


*  When  the  fire  of  the  place  ia  still  able  to  plunge  into  the  battery,  even  this  may  not  be  allowed, 
as  the  rear  becomes  so  much  exposed. 

t  An  evident  loss  of  time,  and  an  inconvenient  practice :  it  can  only  be  of  service  when  the  battery 
is  to  be  thrown  up  some  time  before  it  is  opened,  and  the  position  rendered  imperative  by  circum* 
stances. 
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Theie  remarici  suppose  the  natural  ground  to  be  level  and  perfectly  open  in  front, 
vriihout  any  impediment  to  the  fire :  if  it  falls  greatly  to  the  rear,  there  it  a  great 
advantage  in  sinking  the  interior.  On  the  crest  of  the  glacis  there  are  many  reasona 
that  make  it  necessary.  (Plate  I.  fig.  6.)  If  the  ground  rises  to  the  rear,  ezeavatioa 
k  unavoidable,  but  the  labour  is  enormous. — See  Plate  I.  fig.  4. 

As  in  Full-sunken  Batteries  the  natural  ground  forms  the  sole  of  the  embraaun,  it 
cannot  (when  level,  or  rising  towards  the  place)  be  cut  away  to  admit  of  guna  being 
depressed,  as  required  in  Breaching  and  Counter  Batteries,  where  the  platforms  may 
even  have  to  be  raised.  When  this  necessity  for  depression  can  be  foreaeen,  care 
must  be  taken  to  leave  the  bottom  of  the  trench  higher  than  at  other  pointa.  It  it 
always  easy  to  reduce,  not  so  to  replace. 

Note. — ^The  preceding  details  refer  to  Batteries  perpendicular  to  tbeir  line  of  llre^ 
or  nearly  so.  It  seldom  happens  that  they  are  required  with  such  an  obliquity  aa  to 
render  a  Cremaillure  Battery  necessary,  except  on  dykes  and  banks  of  riven.  At 
Salamanca,  one  instance  occurred  during  the  late  war ;  but  there  it  was  cut  out  of  a 
heap  or  bank  of  ruins, — ^thus  greatly  simplifying  the  operation,  which*  when  this 
description  of  battery  is  built  and  revetted  from  the  ground,  becomes  extremely 
troublesome.    It  has  however  one  advantage,  that  traverses  are  not  to 
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POSrriON   AND    CONSTRUCTION  OF    FIBLO   BATTBUBS. 

The  position  of  Batteries  ought  always  to  be  on  the  most  commanding  and  moat 
advanced  points,  in  order  to  discover  the  country  to  the  greatest  possible  distance^ 
and  to  produce  a  cross  fire  on  that  space  which  the  enemy  would  have  to  march  over 
in  attacking  the  position. 

If  there  be  in  front  any  road  or  passage  which  the  enemy  would  be  obliged  to 
follow,  or  any  grove  of  trees  which  there  is  not  time  to  fell,  or  any  kind  of  cover 
whatever  which  cannot  be  removed  for  want  of  time  and  means, — ^we  must  begin  by 
marking  the  place  for  a  certain  number  of  pieces  to  bear  on  these  objects  in  propor- 
tion to  the  whole  number  of  which  the  battery  is  to  be  composed,  not  forgetting 
those  which  are  necessary  to  produce  a  cross  fire  corresponding  with  the  other 
batteries. 

Howe\'er,  in  the  uncertainty  in  which  we  must  be  with  respect  to  the  manner  in  which 
the  enemy  may  form  his  attack,  and  how  he  may  dispose  his  line  or  column8»  it 
is  always  advisable  to  mark  some  embrasures  more  than  there  are  guns  in  the 
battery. 

It  does  not  always  happen  that  the  position  commands  aU  parts  of  the  country  in 
front  and  on  the  flanks, — on  the  contrary,  frequently,  whether  on  the  front  or  flanks, 
the  position  may  be  on  the  edge  of  a  valley  intersected  by  a  river  or  rivulet,  the 
passage  which  it  is  necessary  to  defend ;  and  the  opposite  banks  are  of  the  aame 
height,  and  not  more  than  800  or  900  paces  distant.  In  this  case,  in  advancing  on 
the  salient  points,  the  first  attention  is  to  preserve,  at  least,  equality  of  height  with 
the  opposite  bank.  But  if  the  slojie  in  front  be  not  regularly  formed  en  glacia,  but 
uneven  or  forming  a  double  slope,  the  consequence  is,  that  from  our  position  we  can* 
not  discover  all  the  ground  in  front ; — it  will  be  necessary  to  take  down  the  guna  to 
that  part  of  the  slope  that  sees  the  whole  of  the  valley.  As  this  will  be  commanded 
by  the  opposite  ground,  and  there  is  little  time  to  cover  the  guns  sufficiently,  we  must 
erect  also  a  battery  in  its  rear  for  our  heaviest  guns  to  bear  on  the  opposite  spot  moat 
favourable  to  the  enemy,  preserving  an  equal  height,  or  greater,  if  possible. 

Having  established  the  principal  battery,  it  is  then  necessary  to  take  into  consider- 
ation the  principal  debouches  of  which  the  enemy  might  make  use ;   namely,  the 
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great  roads,  bridges  which  cannot  be  destroyed,  or  for  some  reason  are  preserved,  and 
the  places  where  he  is  most  likely  to  cross  either  by  fording  or  pontoons. 

When  the  ground  of  the  position  is  not  en  glacis,  and  from  the  summit  we  cannot 
defend  the  slope  in  its  whole  length  to  the  bottom  of  the  valley,  irregularities  of  the 
ground  must  be  taken  advantage  of  to  obtain  a  cross  flanking  fire.  But  it  is  indis- 
pensable that  the  battery  be  covered  by  traverses  from  the  fire  of  the  opposite  ground, 
avoiding  at  the  same  time  being  commanded  within  grape. 

The  use  of  traverses  being  only  applicable  to  works  intended  to /lank  the  bottom  of 
the  hill,  it  may  be  necessary  to  dispute  the  passages  by  a  direct  fire  from  a  battery 
half-way  down  the  hill :  this  can  only  be  done  by  raising  parapets  to  a  sufficient 
height  to  cover  the  carriage  in  its  whole  length,  so  that  it  can  only  be  seen  through 
the  embrasure,  which  need  not  be  very  large,  as  it  is  intended  to  bear  on  only  one 
passage. — (See  Profile  No.  1,  Field  Battery.) 

The  most  expeditious  method  to  form  these  batteries  is  to  take  the  level  of  the 
ground  for  the  sole  of  the  embrasure. — (See  Profile  No.  2.) 

The  Artillery  thus  placed  in  advance  will  retire,  after  having  defended  these 
approaches,  through  the  intervals  of  the  line  of  position. 

If  the  irregularities  in  front  of  the  position  are  not  very  considerable,  instead  of 
advancing  down  the  hill,  it  will  sometimes  be  sufficient  to  raise  the  guns  2  or  3  feet 
(see  Profile  No.  3),  to  discover  the  whole  of  the  slope  and  see  the  enemy  everywhere. 
This  will  be  preferable,  particularly  when  we  cannot  so  advance  ¥rithout  subjecting 
ourselves  to  command  from  the  opposite  heights,  which  occasions  great  labour  in 
forming  traverses  and  sinking  trenches,  to  remedy  the  evil  of  being  commanded  at  a 
small  distance. 

Cotutruction, — Profile.* 

The  Thickneae  of  parapets  against  musketry  need  be  only  3  or  4  feet 

To  resist  cannon  at  a  distance  of  1200  paces,  9  feet  will  be  sufficient ;  and  in  all 
cases,  and  at  the  nearest  distances,  12  feet  will  resist  the  nearest  artillery  used  in  the 
field. 

The  Height  of  the  parapet  above  the  platform  in  front  of  the  gun  cannot  exceed  3 
feet,  but  in  the  space  between  it  is  raised  to  4  feet  4  inches ; — this  relates  to  ground 
not  commanded. — (See  Profile  No.  4.) 

When  commanded,  the  parapet  must  be  raised,  or  traverses  formed,  as  circum- 
stances may  require. 

The  four  following  profiles  are  of  the  description  required  in  the  field  for  Batteries. 

Profile  1. 


Profile  2. 


*  See  *  OeoooUldte.* 
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Profile  3. 


Profile  4. 
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BATTERY  TABLES. 

In  the  following  Tables  no  difiference  is  made  with  reference  to  labour,  tooli,  and 
materials  in  the  description  of  Battery,  whether  Elevated,  Sunk,  or  Half-aunk ;  one 
sufllicient  allowance  being  made  for  all  in  any  soil  except  hard  gravel  or  rock :  20  feet 
length  of  parapet  per  gun,  or  23  feet  per  mortar,  is  allowed  for  each  piece,  and  is 
taken,  with  its  labour,  tools,  and  materials,  as  the  unit.  A  like  quantity  is  assumed 
for  each  epaulement,  and  one-third  for  each  traverse,  on  account  of  additional  labour, 
&c.,  in  the  extra  length  of  parapet  it  entails,  as  well  as  in  its  own  construction :  in 
Breaching  and  Counter  Batteries  frds  per  traverse  is  given. 

The  gun  and  mortar  are  placed  on  the  same  footing,  as  the  work  in  the  3  extra  feet 
in  the  latter  may  be  set  against  that  in  the  embrasure  of  the  former.  Full  allowance 
is  made  for  waste  in  fascines  and  sand-bags :  the  apparently  excessive  demand  for  the 
latter  is,  however,  the  result  of  much  experience  in  the  field. 

In  Gabion  Batteries,  a  full  revetment  of  gabions  has  been  omitted  as  objectionable ; 
but  as  there  are  cases  when  enough  may  be  obtained  for  one  row  on  the  ground,  and 
the  rest  completed  with  fascines  or  sand-bags,  provision  has  been  made  for  this  in 
Table  II. 

BATTERY   TABLE    I. 

DIMENSIONS    FOR    SIEOE    BATTERIES. 


} 


} 


Thickness  of  parapet  at  top  . 
Height  of  parapet*  .  .  . 
Distance  of  embrasures  from  1 

centre  to  centre  ...  J 
Interior  opening  of  embrasure 
Exterior  ditto   (=  ^  thick 

ness  of  parapet)  ... 
Height   of  gcnouillcrc,  for  \  | 

travelling  carriage  .  .  J 
Height   of  gcnonillere,  for 

garrison  carriage      .     . 

Width  of  berra 

Depth  of  ditch 

Width  of  ditto  at  top  .     .     . 
Ditto        ditto  at  bottom 
Platform  for  travelling  carriage 

Length 
Breadth 
Ditto      for  garrison  carriage 

Length 
Breadth 


ft. 

in. 

18 

0 

7 

6 

20 

0 

2 

0 

9 

0 

3     0 


2     3 


3 

6 


0 
0 


24  0 

12  0 

18  0 

12  0 

15  0 

12  0 


Slope  of  platform  .  per  foot 
Interior  sloi)e  of  parapet, —  "I 

from  Jth  to  ird  height  j 
Superior  slope  .  .  per  foot 
Ditto  mortar  batteries,  when  1 

reversed  .  .  per  foot  J 
Exterior  ditto  mortar  batte-  i 

ries,  if  not  revetted,  per  ft.  J 

Distance  of  traverse  from"! 

parapet J 

Lengtli   of  traverse  =  that  \ 

of  platform  .  .  .  .  j 
Breadth  of  traverse  at  base  . 
Ditto  ditto       at  top    . 


Length  of  epaulement, — 
sufficient  to  protect  the 
rear  of  the  battery  .     . 

Mortar  platforms,  from  cen- 
tre to  centre  .... 


fr. 
0 

in. 

1 

f 

0 

1 

0 

1 

1 

0 

2 

0 

M 

*• 
/ 

4 

0 
0 

tt 


23     0 


*   In  llulf-suiikcn  Dattcrics.  5  ft.  6  in.  or  6  ft.     In  Sunken  I^utterics,  5  ft. 


BATTERY   TABLE    II. 

CONSTRUCTION   OF   BATTERIES   FOR  THE   DESTRUCTION   OF  THE   DEFENCES. 


Libour,  Tools,  and  Materials  for  Parapet,  Enaulemeot*,  and 
Traverses ;  not  including  Platforms  or  Magaxines. 


I 


s 


FASCINE   BATTERIES. 

"  Sappers,  or  Actiug  ditto ;  Revetters    .    .    . 
Liue;  Diggers,  Shovellers,  Rammers,  andl 
Assisting  Revetters J 

Total  labour .    . 

*"  Pickaxes 

Shovels 

Rammers 

Hand  saws 

Fascine  mallets 

Tracing  pickets  for  embrasures,  4  feet  long  . 
Small  ditto  "1 


73 

•c 


>>per  Battery 


Crow-bar 
50-feet  tape 
Field  level  ^ 

iRevettingparapet  1 
and  embrasures  j 
Revetting  end  of  \ 
each  epaulement  j 

Pickets  for  ditto,  4  feet  long 

Gabions  for  traverses,  3  ft. high  x  2  ft.diameter 


So  a 


Unit. 

3 
15 


18 


6 
12 
3 
1 
3 
2 
20 
1 
1 
1 

24 

(12) 
168 


SGuns 

and 

S  Epaule- 

ments. 


Unit  X  4. 

12 

60 


72 


24 

48 

12 

4 

12 

4 

f» 
»» 
f» 
»> 

96 

24 

840 
ft 


3  Guns 

and 

S  E|>aule- 

ments. 


Unit  X  5. 

15 
75 


90 


30 
60 
15 

5 
15 

6 
ti 

» 
>f 

120 

24 

1008 
»» 


4  Gimip 

S  Epaule- 

ments, 

and 

I  Traverse. 


Unit  X  Oi. 

19 
95 


114 


38 
76 
19 

6 
19 

8 
»» 
»t 
%% 

n 

152 

24 

1232 
48 


OGunt, 

8  Epaote- 

menta, 

and 

STHiverset. 


Unit  X  si. 

26 
130 


156 


52 
104 
26 
8 
26 
12 

>» 
>» 

208 

24 

1624 
96 


I 


g 


SAND-BAG   BATTERIES. 

Sappers,  or  Acting  ditto ;  Revetters    .    .    . 
Line ;  Diggers,  Shovellers,  Rammers,  andFillers 

Total  labour .    . 

Pickaxes 

Shovels 

Rammers 

Hand  mallets 

Tracing  pickets  for  embrasures,  4  feet  long  . 
Small  ditto 


3 

18 


12 
72 


21 


84 


Crow-bar 
50.feet  tape 
Field  level  ^ 


per  Battery 


?  J 


Sand-bags,  1 -bushel 


'Revetting    parapet 

and  embrasures 

1  Revetting    end    of 

each  epaulement 

Gabions,  3'  x  2'  diameter \ 

(Sand-bags  for  traverses,  if  gabions  cannot  1 
be  had) J 


6 
15 
3 
6 
2 
20 
1 
1 
1 

800 
(300) 


24 
60 
12 
24 

4 
If 
»> 
If 

3200 

600 
f» 


15 
90 


105 


30 

75 

15 

30 

6 

»f 

»» 

f» 

f» 

4000 
600 


19 
114 


133 


38 

95 

19 

38 

8 

»» 

»» 

n 

5067 

600 

48 

600 


26 
156 


182 


52 
130 
26 
52 
12 
t» 
»f 

n 

»> 

6934 

600 

96 

1200 


C 


GABION*    BATTERIES. — UPPER    HALF    FASCINE. 

Labour  and  Tools. — See  '  Fascine  Batteries/ 
Gabions,  3'  x  2*  diameter 

{Revetting  parapet  and  1 
embrasures     .    .    j 
Revetting  end  of  each; 
epaulement    .    .    j 
^  Pickets,  4  feet  long 


UPPER   HALF   SAND-BAG. 

Labour  and  Tools. — See  *■  Sand-bag  Batteries.' 

"  Gabions,  3'  x  2^  diameter 

Revetting    parapet 


Sand-bags,  1 -bushel 


and  embrasures 
Revetting    end    of 
each  epaulement  / 


12 
17 

(12) 
119 


12 
600 

(300) 


48 
68 

24 

644: 

48 
2400 

600 


60 
85 

24 
763: 

60 
3000 

600 


124t 
108 

24 

924: 

76 
4400t 

600 


200t 
148 

24 
1024: 

104 
6400t 

600 


•  Or  cask.    Beef  and  pork  tieroei,  or  nun  hogsheads,  give  dimenaiona  neareat  to  thoae  of  the  gabions. 
t  Including  for  traveraes.  %  Including  for  the  ends  of  the  epacdements. 

N.B.— For  Commnnications  with  the  Panllel,— add  per  6  ft.  in  length,  I  labourer,  1  tracing  fascine,  1  pickaxe,  1  shovel. 
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BATTERY  TABLE   III. 


CONSTRUCTION   OP   BRBACHINO   AND   COUNTER   BATTIRIBa. 


Labour,  Tbola,  ind  Materials,  for  Panmet  and  Trateraei ; 
not  including  Platfonna  or  Magaiines. 


o    .^ 


S  Ouoa. 


aGona. 


4O11M 

an 
iTVai 


•  Gm 


i 


J 


Sappers,  or  Acting  ditto 

Line ;  as  Labourers,  according  to  localities 


Total  labour . 


Pickaxes 

Shovels 

Crow-bars 

Hand  saws     .    .    •    . 
Fascine  mallets   •    .    . 
Field  level,  per  Battery 
^  50-ft.  tape,      ditto  .    . 


Fascines,  18'  x  10"  diameter 

Pickets  for  ditto,  4  feet  long 

Sap  gabions,  33"  x  20"  dimeter,  for  para- 1 

pets  and  embrasures j 

Gabions,  for  traverses,  3'  x  2^  diameter    .    . 
Sand-bags,  l-bushel 


Unit. 
6 


i» 


6 
6 
1 
1 
3 
1 
1 

7 
50 

24 

48 
100 


Unit  x  s. 
12 


ft 


12 


12 

12 

2 

2 

6 

ft 

ft 

14 
100 

48 

»> 
200 


Unit  x  8. 
18 


ft 


18 


18 
18 
3 
3 
9 
ft 
ft 

21 
150 

72 

ff 
300 


Unit  X  4|.« 
28 


28 


28 
28 

4 

4 

12 

ft 
n 

33 
231 

112 

48 
400 


Uait  X  H** 
44 


44 


44 
44 

18 


52 
3«4 

176 


600 


*  Applied  in  Tools,  only  to  pickaxes  and  shoreli. 
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BATTERY   TABLE   IV. 


MaguinM  for  3  Gum,  at  S40  rounds  per  Gun. 
See  Plate  II. 


Magaiinee. 


Sappers ;  Revetten  and  Builders 

Line ;  Labourers  to  ditto 

„  Diggers,  Shovellers,  and  Rammers  to  Magazine 
,,     forming  communication  with  Battery    .    .    . 

Total.    . 

Pickaxes 

Shovels 

Rammers 

Mallets,  hand 

Saws,  hand 

Hammers,  large,  claw 

Spikes,  6-inch 

g  Gimlets  to  ditto 

I  .    r  Baulks,*  icy  X  6"  X  6" 

S|       Sills,  (1  cap  and  2  ground,)  15'  x  6''  x  6''    .    .    . 

8a  ^   Stanchion8,t  6^'  x  6"  x  6'' 

I*^  Mining  frames  and  sheeting  plank.  Bays  complete  . 
|2    L  Tarpaulin,  17' X  12^ 


If  reyetted  internally  (the  back  and  one  end)  with 

Planks  only;   planks   15'!  xl'xlV 

M        ri 


Fascines  only ;  fascines  IS'I  x  10"  diameter 


tt 


?} 


Half  fascine,  half  plank;  fudnes  15^1  x  10"  diameter 

planks  15' xl'xii" 
Gabions  only ;  gabions  3'  high  x  2'  diameter   . 


•    •    •    . 


Half  gabion,  half  plank ;  gabions  do.  do. .    • 

planks  15'  x  1'  x  li" 


Sand-bags  only;  sand-bags,  bushel 


Half  sand-bag,  half  plank ;  sand-bags,  bushel  .    . 

planksl5'xl'xU"  . 


... 


4 

6 
10 
16 


36 


12 

14 
3 
2 
2 
2 

50 
2 

30 
3 
5 
3 
1 


9 

7 


300 
6 


8 
12 
20 
32 


72 


24 

28 
6 
4 
4 
4 
100 
4 

60 
6 

10 
6 
2 


18 
14 


12 
18 
30 
48 


600 
12 


108 


36 

42 
9 
6 
6 
6 
150 
6 

90 
9 

15 
9 
3 


27 
21 


10 
9 

20 
18 

6 
9 
6 

12 
18 
12 

22 

44 

14 
6 

28 
12 

450 

900 

30 
27 


18 
27 
18 


66 


42 
18 


1350 


900 
18 


16 
24 
40 
64 


144 


48 

56 

12 

8 

8 

8 

200 

8 

120 

12 

20 

12 

4 


36 

28 


40 
36 


24 
36 
24 


88 


56 
24 


1800 


1200 
24 


*  Lieut.-Genend  Sir  Chas.  Pasley  mention!  9"  x  0" ;  since  then,  however,  the  French  ezperimenta  at  Meti 
bear  out  the  iudgment  of  Sir  J.  P.  Hur^jme.  from  whom  the  &'  x  O''  scantling  is  taken  as  sulBdent  when 
covered,  as  shewn  in  the  transverse  section  of  this  magasine. 

t  Not  including  tenons.  It  is  assumed  that  the  stanchions,  cap  sill,  and  ground  sill,  are  sent  with  mor> 
tises  and  tenons  complete. 


160 


BATTERY. 


BATTERY   TABLE    V.— See  Plate  III. 


Labour,  Toolt,  and  Materiali,  for  lajing  (only)  Platforma  in 
Gun  and  Alurtar  Batteriea. 


COMMON    OBLONG    PATTERN. 


I 


Carpenters    ........ 

Labourers,  cutting  trenches,  &c  &c. 


1  i 


Total  labour . 


Adzes  .  .  .  . 
Axes,  broad  .  . 
„  pick  .  . 
Augers,  |-in. 
Levels,  field  .  . 
Rammers,  earth . 
Saws,  hand  .  . 
Spades  .  .  . 
Wrenches,  screw 


Hurtcrs    ....  ^     12' 
Sleepers   .    .    .    .  c .    18' 


Gun.  Mortar. 


Planks      .    . 
Side  ribands . 


s 

CO 


12' 
18' 


8' 
8' 
8' 


X  6"  X  6" 
X  6"  X  5" 

X  1'  X  3" 

X  9"  X  2" 


Screw-bolt*  (10"  x  J")  and  nuts 


53 


2 
2 


1 
1 
2 
2 
1 
2 
2 
2 
2 

1 
5 

ri8* 

2 

rio* 

I    8t 


4 

4 


8 


2 
2 
4 
4 
2 
4 
4 
4 
4 

2 

10 
36 
16 

4 
20 
16 


Gona  or  Mortan. 


6 
6 


12 


3 
3 
6 
6 
3 
6 
6 
6 
6 

3 
15 
54 
24 

6 
80 
24 


8 
8 


16 


4 
4 

8 
8 

4 
8 
8 
8 
8 

4 

20 
72 
82 
8 
40 
32 


6 


12 
12 


24 


6 
6 
12 
12 
6 
12 
12 
12 
12 

6 
30 
108 
48 
12 
60 
48 


*  Gun  platform. 


t  Mortar  platform. 


BATTERY  TABLE   VI. 

MADRAS   PLATFORMS. — SEE   PLATE    III. 


9 
O 

1^ 


en 

O 
O 

H 


V) 

"5 

0< 


Labour,  Tooli,  and  Material* ;  laying  only. 


/Carpenters 
Labourers,  cutting  trenches,  &c.  &c. 


1 


Total  labour . 


Axes,  broad  .  .  . 
„  pick  .... 
Augers,  ^-inch  .  . 
Hammers,  claw,  large 
Levels,  field  .  .  . 
Mallets,  hand  .  .  . 
Rummers,  earth  .  . 
Screw-drivers  .  .  . 
Spades    ..... 


Side  pieces,  complete     .     .     . 

Trail  piece,  ditto 

Head  piece,  or  front  transom  . 
Transoms,  centre  and  rear  .  . 
Sleci)ers,  10  ft.  long.     .     .     . 

„  8  ft.  3  in 

„  6  ft.  6  in.,  and  pivot 

6  ft 

Iron  tie-bolt  and  nut  .  .  . 
Screws — 5-iuch:  No.  231  .     . 


O  5 


2 
2 


1 
2 
2 
1 
1 
1 
2 
2 
.2 

2 
1 
1 
2 
1 
1 
1 
1 
1 
21 


4 
4 


8 


2 
4 
4 
2 
2 
2 
4 
4 
4 

4 

•> 

2 
4 
2 
2 
2 
2 
2 
48 


6 
6 


12 


3 
6 
6 
3 
3 
.3 
6 
6 
6 

6 
3 
3 
G 
3 
3 
3 
3 
3 
72 


8 
8 


16 


4 
8 
8 
4 
4 
4 
8 
8 
8 

8 
4 
4 
8 
4 
4 
4 
4 
4 
96 


12 
12 


24 


6 

12 

12 

6 

6 

6 

12 

12 

12 

12 
6 
6 

12 
6 
6 
6 
6 
6 
144 


Mir — iwr 
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floor  will  suffice  for  immediate  defence,  leaving  the  basement  available  as  a  barrack- 
room,  or  as  a  store  generally. 

The  description  of  Blockhoose  given  in  Plate  I.,  and  in  Plate  II.  figs.  1,  2,  3,  has 
the  great  advantage,  over  those  of  the  ordinary  form,*  of  protecting  its  salients ;  and 
if  the  hinged  planks,  ^,  fig.  2,  be  turned  up,  a  respectable  machicoulis  is  obtained. 

In  Plate  I.  the  upper  story  is  pierced  for  4  carronades  or  other  light  ordnance,  fitted 
with  breeching  as  on  board  ship. 

In  PUte  II.  figs.  1,  2,  3,  no  artillery  is  supposed  to  be  necessary,  but  the 
musketry  of  the  upper  story  will  fire  over  and  extend  beyond  the  work :  in  figs.  4,  5» 
the  sphere  is  entirely  limited  by  the  works  in  front,  to  which  it  is  the  keep. 

Besides  these,  however,  there  are  various  other  forms  and  constructions ;  sometimes 
hexagonal  (as  at  Mondragon,  near  Guipuscoa,  North  Spain),  vrith  a  sunken  basement, 
a  ground-floor,  and  a  flat  roof  with  loopholed  parapet  walls,  projecting  as  machicoulis. 
The  following  are  the  main  details  of  a  square  American  Blockhouse  on  the  Fish  River, 
near  the  mouth  of  the  Madawaska.  Basement  and  ground-floor,  each  25'  x  25'  in 
the  clear ;  the  former  lined  with  masonry, — the  latter,  as  well  as  the  upper  story,  of 
logs,  18''  square  in  ground-floor,  12"  square  in  upper  story.  Height  of  each  story 
10  feet;  29  loopholes;  roof  hipped,  with  a  dormer  window  on  each  side;  em- 
brasures in  upper  story,  one  on  each  side;  stories  conformable, — ^the  upper  projecting 
3  feet  all  round,  as  machicoulis,  beyond  the  ground-floor,  and  thus  32'  x  32' 
within. 

When  hatches  are  made  in  the  roof  for  the  escape  of  smoke,  they  should  be  grated, 
to  prevent  grenades  or  combustibles  from  being  thrown  in ;  and  when  in  an  exposed 
situation,  the  roofs  should  be  covered  v?ith  zinc,  sheet  iron,  or  (an  in  Canada) 
with  tin. 

Wind-mills  generally  occupy  prominent  points  of  ground;  and  when  large,  and 
otherwise  suitable,  the  lower  part  may  be  turned  to  account  as  the  basement  for  a 
blockhouse. 

For  the  general  management  in  building  with  logs,  we  may  merely  observe,  that 
in  the  largest  blockhouse  the  logs  can  be  raised  and  easily  placed  in  their  exact 
position  by  a  common  derrick  and  guys. — See  '  Derrick.' 

B.  J.N. 


BOAT. — Under  this  head  are  given, — Plate  I.,  Lines  for  a  Ship's  Launch ;  Plate  II., 
Carronade  Fitments  for  ditto ;  Plate  III.,  Lines  for  a  Four-oared  Gig ;  Plate  IV.,  Lines 
for  a  Dingy. 

To  avoid  errors  from  the  small  scale  of  the  Plates,  the  following  Tables  of  dimen- 
sions are  appended,  which  have  been  measured  from  authentic  drawings  on  a  large 
scale :  everything  is  given  in  inches  to  the  nearest  quarter. 


*  stories  confonaable,— upper,  projecting  m  machicoalis  all  round,  beyond  ground-floor. 
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BATTERY  TABLE   VII. 


LIEUT.-COLONBL  ALDERSON  S   OUN    PLATFORM.      SEE   PLATE   IV. 
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Labour,  Tools,  and  Materials ;  laying  only. 


18-FT.   PLATFORM,   FOR  GUNS   ON 
TRAVELLING   CARRIAGES. 

'  Carpenters 

Labourers,  cutting  trenches,  &c.  &c. . 

Total  labour .    .    . 


1  i 


Axes,  broad 

»f    pick 

Augers,  §-inch  .... 
Gimlets  (to  I -inch  screw) 
Hammers,  claw,  large     . 

Levels,  field 

Mallets,  hand  .... 
Mauls,  pin  .... 
Rammers,  earth  .  .  . 
Screw-drivers  .... 
^  Spades    


Joists 

Dowels 

Iron  pins 

Iron  shoes 

Screws  to  ditto,  1-inch,  (No.  205) 
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BATTERY   TABLE   VIII. 

LIEUT.-COLONEL  ALDERSOn's   8   AND    10-INCH    MORTAR  PLATFORM. 

SEE   PAGE    148. 
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Labour,  Tools,  and  Materials ;  laying  only. 


Carpenters 

Labourers,  cutting  trenches,  &c.  &c. 

Total  labour  .    . 
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Augers,  |-inch  .    .    . 

Hammers,  claw,  large 
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BLINDAGE. 

Prior  to  the  Wars  of  the  Revolution,  Cormontaingne's  sectiooi  Plate  I.  fig.  1, 
to  have  been  regarded  as  the  model. 

But  the  difficulty  and  expense  of  procuring  such  a  quantity  of  12}-inch  baulk  as 
would  he  rc(iuirc<l  for  a  tolerably  large  garrison,  and  the  inconvenience  and  labour  in 
managing  such  weighty  beams,  suggested  to  M.  de  Senermont  the  anrangement  gifen 
in  fig.  2.  Though  it  has  not  been  tested  by  experiment,  those  hereafter  detailed  leave 
no  doubt  as  to  its  sufficient  strength  :  it  is  g^ven  here  as  worth  recollection  when  only 
small  scantling  can  be  obtained  ;  but  it  must  be  well  bridged  and  stiffened  laterally  s 
and  it  is  recommended  that  about  one  plank  in  ten  be  let  a  foot  into  the  wall,  aft  eMk 
end,  as  at  o,  fig.  4. 

By  the  experiments  at  Douay,  in  1826-29,  it  appears  that  with  reference  to 

HORIZONTAL   BLINDAGK, 

1st.  A  single  coiu'se  of  naked  contiguous  beams  12"  x  12^',  with  a  bearing  of  16) 
feet,  is  not  proof  against  shells*  at  a  range  of  670  yards ;  it  may  stand  the  iint  ahelly 
but  not  a  second  on  or  near  the  same  place. 

2nd.  Neither  is  such  a  course  of  beams  secured  by  a  single  layer  of  Ihacines,  bnuh- 
wood,  &c.,  as  no  lateral  resistance  is  made  to  the  shell,  which  easily  pierces  through 
this  covering. 

3rd.  But  one  such  course  is  perfectly  proof  when  covered  by  two  layen  of  faifinff, 
crossing  each  other  (without  any  earth  or  dung) ;  or  even  by  2)  feet  of  dang,  with- 
out fascines. 

4th.  Also,  one  course  of  such  beams,  6  inches  apart,t  is  proof,  if  covered  with  two 
•of  crossed  fascines ;  or  one  of  fascines,  and  40  inches  of  earth ;  or  by  a  coorie  of 
baulks  12^  x  12^^,  laid  touching  each  other. 

SLOPING   BLINDAGES. 

Baulks  20' 6"  long,  12"  x  12^^,  6  inches  apart,  and  naked,  are  not  proof;  nether 
are  they  so  with  one  layer  of  fascines ;  but  they  are  perfectly  so  when  covered  with  a 
course  of  contiguous  beams  of  the  same  scantling;  or  by  a  bed  of  earth,  from  3'  6^ 
to  6'  thick,  as  in  fig.  4,  PUte  III. 

The  blindages  that  resisted  the  shock  of  the  shell  were  all  proof  against  the  bursting; 
the  action  of  wliich  last  seemed  much  less  energetic  than  that  of  the  shock.  This,  it 
is  to  be  observed,  is  an  important  principle  in  the  construction  of  casemates. 

Hence,  all  blindages  may  be  considered  proof  if  mode  of  12"  x  12"  scantling,  with 
a  l>earing  of  IG^  feet,  and  covered  with  two  crossed  courses  of  fascines;  or  with  3  to 
6  feet  of  earth ;  or  with  a  second  course  of  contiguous  beams,  also  12*  x  12".  The 
latter  would,  however,  occasion  a  great  consumption  of  materials  not  easily  pro- 
vided.t 

This  conclusion  is  supported  by  the  fact,  that  at  the  siege  of  Antwerp  in  1832,  a 
mortar  battery  18'  x  12'  in  the  clear,  roofed  with  one  course  of  6^"  to  yY*  >IMU^  three 
courses  of  fascines,  and  3'  to  4'  of  earth, — on  side  walls  of  five  stanchions  8"  x  16", 
and  S-inch  framing, — stood  proof,  though  struck  by  many  shells ;  whilst  a  gun  bat- 
tery, built  in  like  manner,  except  that  no  provision  was  made  against  the  side  thmsi 
of  the  shells,  fell  at  the  first  blow,  and  disabled  the  gun  beneath  it.    There  are  other 

*  Size  And  elevation  not  griven ;  presnmed  from  the  context  to  be  8-inch  shcUa  at  45°,  at 
t  An  8-inch  shell  would  find  its  way  through,  if  farther  apart. 
J  Sec  *  Field,  Fort.* 
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precedents  and  experiments  recorded  by  Djiobeck  in  his  '  Taachenbuch,'  on  the  requi- 
site strength  for  blindages  against  11-inch  shells ;  but  there  is  nothing  in  contraven- 
tion of  the  principles  laid  down  above. 

Blindages  made  with  Small  Scantling. 
The  following  experiments  were  also  made  at  Douay : 

1.  Two  courses  of  5''*6  x  h*''^  scantling,  2Qf  6"  bearing ;  the  pieces  6}  inches  apart, 
and  covered  by  one  layer  of  fascines,  without  earth. 

2.  DittOi  but  the  pieces  in  the  lower  course  contiguous. 

3.  One  course  of  b"'2  scantling,  with  18'  3^^  bearing ;  pieces  touching  each  other, 
covered  with  a  bed  of  saucissons,  and  40  inches  of  earth. 

Nos.  1  and  2  were  penetrated  by  shells*  at  890  yards. 

No.  3  was  broken  by  only  two  shells  out  of  the  fifteen  that  reached  it ;  hence  it  it 
too  weak ;  but  the  experiment  is  sufBcient  to  shew  that  small  scantling  may  be  used 
when  larger  timber  cannot  be  had. 

In  the  following,  the  preceding  data  have  been  assumed  as  the  basis  of  construction. 

Blindages  may  be  required  for  Batteries,  Magazines,  Stores,  Hospitals,  or  Barracks. 

When  for  Gun  Batteries,  Plate  II.  gives  the  details,  if  behind  a  full  parapet.  The 
side  farthest  from  the  enemy  only  is  made  splinter-proof  by  6-inch  scantling,  wedged 
in  between  the  stanchions,  as  at  c,  fig.  2,  and  the  whole  secured  by  gabions.  The 
struts,/,  are  indispensable  to  resist  the  side  thrust  of  the  shells.  The  heart  of  the 
outer  side,  g,  is  built  up  vrith  dry  rubble  to  relieve  the  planking  from  the  lateral 
pressure. 

When  a  Battery  is  to  be  placed  behind  a  Barbette  Parapet,  such  as  a  c,  fig.  2, 
Plate  III.,  perhaps  only  18  feet  thick,  there  will  be  some  difficulty  in  forming  a  face 
for  the  height  above  the  low  crest,  c,  that  would  be  proof:  if  formed  of  ordinary  tim- 
l)er,  as  was  done  at  the  siege  of  Dantzic,  (vide  Laisn^,  2nd  edit  p.  421,)  and  as  given 
in  the  *  Aide-Memoire  a  Tusage  des  Officiers  d'Artillerie,'  1844,  it  could  scarcely  be 
less  than  8  or  9  feet  thick,  and  would  thus  occasion  considerable  waste.  It  is  there- 
fore best,  in  this  case,  to  complete  the  barbette  section  to  that  of  the  full  parapet  as 
given  in  Plate  II.,  by  withdrawing  24  feet  from  the  cordon,  so  as  to  have  18  feet 
thickness  of  parapet  and  6  feet  exterior  slope ;  revetting  the  interior  of  the  parape^t 
and  the  cheeks  of  the  embrasures,  as  shewn  in  figs.  1,  2,  Plate  III.  We  are  then  in 
the  position  of  Plate  I.,  and  the  blindage  can  be  completed  exactly  as  before.  The 
thickness,  d.d,  mast  depend  on  the  fire,  either  direct  or  oblique,  to  which  the  battery 
will  be  exposed. 

This  blindage  is  intended  only  to  be  placed  where  it  is  not  exposed  to  direct  fire, 
and  has  been  seldom  used  except  in  such  positions ;  but  experiments  on  the  Continent 
have  proved  that  by  laying  beams  12"x  8"  over  a  portion  of  the  embrasure,  and 
covering  them  with  earth  4  feet  thick,  a  protection  is  thus  formed  in  front  of  the  roof 
of  the  blindage  which  enables  it  to  resist  a  great  deal  of  direct  fire,  and  renders  it 
much  more  secure  against  shells. 

In  Djiol)eck's  *  Taschenbuch '  some  account  is  given  of  a  Blinded  Mortar  Battery 
used  at  Antwerp,  1832,  but  not  with  sufficient  detail  to  enable  a  drawing  to  be  made. 
It  was  probably  the  Gun  Blindage,  open  at  both  ends,  much  on  the  principle  of 
the  casemated  mortar  batteries  at  Coblenz,  which  are  little  more  than  bomb-proof 
piazzas. 

*  Sixe  and  elerfttion,  u  before,  not  •pedfled ;  neither  is  the  nature  of  the  timber :  in  the  account 
of  these  ezperimentt  in  the  *  Aide-M^moire  k  I'uaage  de  I'ArtiUerie/  1844,  oak  ia  nMBtiooed;  bot 
it  ia  shewn  above  that  the  aecUona,  Phttcs  II.  and  III.,  are  atrong  enough. 
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For  Maga^nca  itlulicii  to  Siege  Batteries,  see  '  Batter;.'  When  they,  or  atoreit 
■re  to  be  placed  in  liouscs  for  defence  of  places,  dr;  celltit  will  be  beat,  properly  pro- 
lecled  aboic. 

Uliadages  for  llospilala  or  Bunclci  arc  licil  made  in  low  tlroriK  buil^ngi,  with 
v.ills,  ir  gioasible,  not  less  (ban  3  feet  thick,  tliough  thia  seldom  occun  but  in  ecdeai- 
aatical  or  other  public  buildings,  vbere  however  the  walls  are  lofty.  If  a  low  tecond 
atory  can  be  arrungcd  under  the  same  cover,  so  niucb  the  better.  When  bliadlgc* 
■re  to  be  inhabited,  the  aand,  earth,  &c.,  should  be  kept  from  falUng  through  by  a 
counse  of  sanil-bags,  as  at  g,  Rg.  3,  Flite  I. 

Splinter-proofs,  cither  for  hoipitils,  barracks,  or  itorei,  can  be  made,  at  in  FUte  III. 
fig.  3,  wide  enough  far  a  man  lo  lay  down  in,  at  the  rear  of  the  retaining  wall  of  m 
rampui;  or  against  the  counteraearp,  on  a  aide  not  likely  to  be  attacked.  When, 
however,  the  site  can  be  reached  by  aliells,  or  when  a  magazine  is  wanted,  fig.  4, 
Plate  III.,  is  the  snialieit  that  can  be  advisably- conatructed. 

If  a  huilcUng  hae  to  be  blinded  horiioutally,  as  in  Plate  I,,  (he  external  abutment* 
can  be  obtained  by  running  the  splinter-proofs  or  bomb-pn>o&  round  it,  that  will  be 
required  for  barracks,  &c. 

The  foUovting  Table  gives  some  little  infbrmation  m  to  what  ia  ifdiDter-prowC 

Numien  and  Range  of  ^IMtn,  gnat  Sjf  French  ami  PrunioN  ShtUi,/h>m  Eiptrimtnt*. 
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BLOCK.* 

WEIGHT   OF  BLOCKS,   AND   8IZCS   OF  THEIR   PROPER   ROPES. 


Wood. 

Iron. 

Metal. 

• 

I^ensth 
of  block. 

Single. 

Doable. 

Treble. 

Length 
of  block. 

Single. 

Doable. 

Treble. 
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of  block. 

Single. 
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26 
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2 

6 
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U 
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4 
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4 
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BLOCKADE,  MILITARY.— As  a  rule  for  Blockading  a  Fortress,  and  re- 
ducing it  without  a  siege  operation,  and  effectually  confining  th6  garrison  within  the 
works  by  a  circle  of  fortified  posts,  the  following  narrative  of  the  Blockade  of 
Pampeluna  is  taken  from  Sir  John  Jones's  '  Journals  of  Sieges.' 

"  The  duties  of  the  blockade  were  confided  to  Lord  Dalhousie,  with  the  6th  and 
7th  Divisions  of  Infantry. 

'*  For  the  more  effectual  confinement  of  the  garrison  of  Pampeluna,  and  to  strengthen 
the  front  of  the  blockading  corps,  the  Marquis  of  Wellington  ordered  works  to 
be  thrown  up  all  round  the  place,  on  the  nearest  heights  favourably  situated  to  com- 
mand the  several  roads  and  communications.  Nine  redoubts,  calculated  for  garrisons 
from  200  to  300  men  each,  were,  in  consequence,  immediately  marked  out  on  com- 
manding points  from  1200  to  1500  yards  from  the  fortress.  The  redoubts  were 
ordered  to  be  made  of  a  strong  field  profile,  and  to  be  armed  with  the  French  field 
guns  captured  at  Vittoria,  firing  through  embrasures. 

"The  investing  force  furnished  strong  parties,  which  worked  by  regular  reliefs 
throughout  the  day ;  but  the  greater  portion  of  the  labour  was  performed  by  the 
peasantry  of  the  country,  put  into  requisition  for  this  service  by  the  Spanish 
authorities. 

"  Neither  the  peasantry  nor  the  soldiers  received  any  working  pay ;  nevertheless, 
through  a  vigilant  superintendence  and  the  exertions  of  the  Officers,  the  whole  chain 
of  redoubts  was  speedily  in  a  state  of  defence.    Garrisons  were  allotted  to  the  several 


•  As  used  in  the  Navy. 
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works,  which  were  kept  in  them  constantly  prepared  to  receive  and  repel  any  attack ; 
but  the  remainder  of  the  l)Iocka(ling  force  was  either  placed  under  cover  in  the 
villages,  or  bivouacked  on  favourable  spots  just  without  the  fire  of  the  place ;  the 
whole,  however,  being  in  constant  readiness  to  form  under  arms  at  their  several  alarm 
posts  on  the  first  intimation  of  the  garrison  making  a  sortie. 

**  In  the  middle  of  July,  Marshal  Soult  being  in  march  with  a  very  strong  force  to 
the  relief  of  Pampeluna,  it  became  necessary  to  concentrate  all  the  British  and  Portu- 
guese forces  in  the  Pjrrenees  to  oppose  him ;  and,  in  consequence,  the  blockade  was 
transferred  to  the  Spanish  Army  of  Reserve  of  the  Conde  de  Abisbal,  and  subsequently, 
on  the  28th  July,  was  intrusted  to  Don  Carlos  de  Espana,  with  a  force  of  Spaniards 
not  exceeding  8000  or  9000  men. 

''Under  these  circumstances,  increased  exertions  were  made  to  strengthen  the 
several  defences  of  the  blockading  line. 

"  Several  buildings  near  the  place  were  barricaded  and  formed  into  strong  advanced 
posts ;  the  passage  along  the  roads  was  obstructed  in  various  places ;  fieches  were 
thrown  up  to  protect  the  guards,  and  signal  posts  were  established  to  communicate 
intelligence  and  orders  round  the  whole  blockading  circle. 

"  At  the  period  when  the  army  of  Marshal  Soult  had  penetrated  to  within  a  few 
miles  of  the  fortress,  and  a  desperate  sortie  might  naturally  be  expected,  all  the 
advanced  posts  were  reinforced  at  night,  and  chains  of  sentries  were  pushed  out  in 
advance,  to  guard  against  surprise  on  the  passage  of  an  individual,  and  the  whole 
blockading  force  remained  under  arms,  prepared  to  repel  any  powerful  effort.  These 
precautions  succeeded  in  preventing  a  single  communication  of  any  kind  passing 
between  the  garrison  and  the  force  engaged  for  their  relief,  on  the  28th,  29th,  and 
30th  July,  almost  within  view  of  the  ramparts. 

'*  The  blockade  of  Pampeluna  having  been  well  regulated,  admitted  of  no  brilliant 
actions ;  but  the  duties  and  labours  of  the  troops,  in  consequence  of  the  smallness  of 
their  numbers,  were,  from  its  commencement  to  its  termination,  constant  and  great. 
Their  vigilance  never  relaxed  for  a  moment,  and  in  every  sortie  the  garrison  was 
firmly  met  and  quickly  repulsed. 

'*  This  blockade  is  probably  a  solitary  instance  of  the  investment  of  a  large  place, 
situated  close  to  its  own  frontier,  having  been  so  successfully  maintained,  for  the  long 
period  of  three  months,  as  to  preclude  the  garrison  from  once  communicating  with, 
^or  receiving  intelligence  firom,  their  friends. 

''  On  the  other  hand,  the  French  Governor,  Baron  Cassan,  is  justly  entitled  to  the 
highest  degree  of  praise,  for  having  driven  off  his  submission  till  the  latest  possible 
moment,  by  inducing  his  garrison  to  he  satisfied  with  very  slender  rations  of  inferior 
food ;  and  under  such  circumstances  to  perform  the  duties  of  a  blockaded  place,  with 
fai  more  than  the  usual  vigour  and  activity.'' 


BLOCKHOUSE. — ^The  Blockhouse  occupies  much  the  same  place  in  temporary 
works  that  the  Tower  does  in  permanent  fortification,  although  the  former  is  by  no 
means  so  secure  from  destruction,  as  it  may  lie  fired  by  carcass  rockets  or  by  howitzer 
carcasses,  or  rendered  untenable  by  smoke-balls.  Hence  the  best  application  for  a 
Blockhouse  is  as  the  Keep  to  a  field-work,  or  in  the  occupation  of  a  point  not  easily 
accessible  to  the  enemy. 

In  the  designs  given,  therefore,  no  provision  has  been  made  for  storing  ammunition 
as  if  for  an  independent  work,  conceiving  that  a  small  expense  magazine  under  the 
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Note,  —  It  has  been  found  conrenient  to  cut  a  peifect  boat  (conformable  with 
Plate  III.)  in  two,  athwart,  dividing  the  length  nearly  into  two  equal  parts, — for  the 
pnrpose  of  conveying  them  more  easily  over  difficult  roads,  or  from  one  lake  or  river 
to  another.  The  ends  are  closed  by  a  partition  to  each  part,  and  are  fitted  with  eyes, 
throogh  which  a  bolt  or  iron  bar  is  dropped.  When  the  two  halves  are  thus  joined, 
ihey  make  an  excellent  boat ;  and  when  separate,  not  a  bad  dingy. — Ediiart, 


BOMBARDMENT.* — "  it  may  be  useful  to  consider  the  nature  and  efBdency 
of  bombarding  towns,  and  also  the  proper  employment  and  real  value  of  mortars  in 
the  attack  of  fortresses. 

**  To  bombard  a  town  is  merely  to  shower  dovm  upon  it  shells,  carcasses,  rockets, 
hot  shot,  and  other  incendiary  missiles,  to  bum  or  destroy  the  buildings,  and  kill  the 
inhabitants,  leaving  the  fortifications  untouched.  In  a  well-constructed  place,  the 
military  experience  few  casualties  under  a  bombardment ;  they,  as  well  as  the  powder 
and  store,  being  lodged  in  buildings  by  their  construction  proof  against  the  effects  of 
missiles ;  and  consequently  both  the  garrison  and  defences  are  nearly  as  efficient  at 
the  conclusion  as  at  the  commencement  of  a  bombardment.  Being  so,  it  is  apparent 
such  mode  of  attack  can  never  succeed,  except  against  a  very  small  place,  where  bomb- 
proof cover  cannot  be  obtained ;  or  where  the  Governor  is  a  weak  man,  whose  sense 
of  duty  yields  to  his  feelings  of  humanity ;  or  that  his  garrison  be  insufficient  to  keep 
the  inhabitants  in  subjection,  under  the  miseries  inflicted  on  them.  The  first  was  the 
case  at  Bourbon,  where  want  of  shelter,  and  the  apprehension  of  the  principal  powder 
magazine  not  being  fully  bomb-proof,  were  alleged  by  the  Governor  as  the  causes  of 
his  capitulating.  The  two  latter  apply  in  their  full  force  to  Copenhagen,  and  at 
Flushing  the  attack  was  latterly  prosecuted  in  the  manner  of  a  siege,  and  the  Governor 
capitulated  on  account  of  a  breach  having  been  nearly  formed  in  the  face  of  the  left 
bastion ;  so  that  casual  circumstances  alone  gave  effect  to  the  bombardment  at  those 
places. 

'*  To  reduce  a  place  by  a  regular  siege  is,  in  other  words,  to  direct  every  efibrt 
Against  the  fortifications,  the  garrison,  and  the  armament,  leaving  the  inhabitants  and 
the  buildings  unmolested.  This  mode  of  attack  is  certain  in  its  effects,  but  requires 
that  the  Engineers  should  be  provided  with  considerable  assistance ;  whereas  bom- 
bardment is  an  operation  of  no  Engineer  science,  and  might  be  carried  into  effect  by 
the  Artillery  Officers  without  Engineers,  nearly  as  well  as  with  them. 

"  That  bombardment  is  not  availing  against  a  Governor  who  is  firm,  innumerable 
examples  might  be  cited ;  but  suffice  three  well-known  facts. 

'*  In  1757,  Frederick  of  Prussia  bombarded  the  large  and  populous  dty  of  Prague 
for  twenty-two  days,  in  such  a  furious  manner  that  the  town  was  nearly  destroyed, 
and  the  inhabitants  suffered  so  severely  that  they  rose  in  general  rebellion,  and 
attempted  to  force  the  Governor  to  surrender ;  but  he  remained  steady  to  his  duty, 
hung  two  of  the  principal  Senators,  and  by  his  firmness  gave  opportunity  for  the 
battle  of  Kollin,  which  obliged  the  King  to  retire  from  before  the  place.  In  1793, 
equal  firmness  was  shewn  by  the  Dutch  Governor  of  Williamstadt,  under  a  furious 
bombardment ;  and  the  French,  having  trusted  to  mortars  alone  to  reduce  the  place, 
ftiled  in  the  attempt.  The  third  is  that  of  Gibraltar,  which  was  bombarded  for  two 
years  previously  to  the  attack  of  the  junk  ships,  in  1782 ;  but  who  ever  heard  General 


*  Thu  article  contisU  of  detached  extract*  firom  the  Notea  of  the  work  on  Siegea  by  the  late 
lliyor-General  Sir  John  T.  Jonea,  B.  E. 
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KHot  allude  to  the  sufferings  of  his  garrison  from  the  enemy's  shells  as  a  suflkient 
cauKC  for  even  thinking  of  a  surrender. 

**  A  strong  objection  to  bombardment  as  a  general'system  is  the  difficulty  of  effect- 
ing it  at  a  distance  from  the  sea,  or  the  depdts  of  a  state.  Some  idea  of  the  great 
quantity  of  carriage  required  to  keep  up  a  bombardment  for  a  considerable  time,  say 
100  days  (the  town  of  Landau,  with  scarcely  a  bomb-proof  in  it,  resisted  a  violent 
bombardment  for  80  days ;  and  the  little  fort  of  Andaye  for  68  days ;  and  therefore 
a  large  place  with  casemates  may  be  supposed  capable  of  almost  an  indefinite  resist- 
ance), may  be  formed  from  the  facts,  that  in  1759,  Admiral  Rodney  threw  into  Havre- 
de-Grace  19,000  heavy  shells  and  1150  carcasses,  in  52  hours,  to  destroy  a  few  boats; 
that  in  1792,  the  Duke  of  Saxe  Teschen  threw  into  Lille,  in  140  hours,  without  effect, 
30,000  hot  shot  and  COOO  shells ;  that  in  1795,  Pichegru  threw  3000  shells  into  Man- 
heim  in  16  hours,  and  5000  shells  into  the  Fort  of  the  Rhine;  and  at  Copenhagen,  in 
1807,  in  3  days  of  a  partial  heavy  firing,  6412  shells  and  4966  shot  were  expended, 
besides  carcasses  ;  and  at  Flushing,  in  36  hours,  the  land  batteries,  and  gun  and  mor- 
tar boats,  threw  about  8000  shot  and  4000  shells  into  the  devoted  town,  besides  5000 
shot  thrown  into  it  by  the  fleet. 

**  On  the  score  of  humanity,  such  a  system  of  attack  should  be  avoided  wherever 
possible.  The  cruelty  of  it  is  inconceivable  to  those  who  have  not  witnessed  its 
effects,  which  fall  chiefly  on  the  aged,  the  infirm,  and  the  helpless ;  and  it  is  surely 
unworthy  of  a  powerful  people  to  seek  for  success  by  the  destruction  of  private  pro- 
perty, and  the  mutilation  of  women  and  children,  when  they  might  command  it  by  a 
scientific  proceeding,  harmless  to  all  but  those  in  arms.  *  It  may  therefore  be  useful 
to  make  some  observations  on  its  employment  in  the  mode  most  likely  to  render  it 
efficient  which  is  considered  to  be  an  auxiliary  to  the  regular  attack. 

"  In  that  character,  bombardment  can  never  be  otherwise  than  extremely  service- 
able ;  and  now  that  it  is  fully  understood  how  much  the  sure  and  speedy  reduction  of 
a  fortified  place  depends  on  the  quantity  of  ordnance  employed  in  the  attack,  and  how 
very  much  the  expenditure  of  ammunition  has  increased  with  the  strength  of  guns 
and  mortars,  expeditions  will  be  very  differently  provided  from  those  sent  out  during 
the  late  war ;  and  instead  of  armies  being  accompanied  with  an  inadequate  battering 
train,  and  inadequate  ammunition  for  any  species  of  attack,  it  is  likely  Officers  in  com- 
mand will  request,  and  the  Government  willingly  furnish,  sufficient  supplies  for  both 
Bombardment  and  a  regular  Siege. 

*'  Bombardment  might  go  hand-in-hand  with  the  regular  attack.  The  mortar  bat- 
teries might  be  established  at  distances  from  1500  to  1800  yards  firom  the  place,  to 
open  at  the  same  time  as  those  of  the  first  parallel,  and  fire  over  the  workmen  carry- 
ing forward  the  regular  attack.  If  their  fire  succeed  in  inducing  the  Governor  to  sur- 
render on  the  4th  or  5th  day  of  the  attack,  a  most  important  advantage  will  have  been 
gained ;  but  if  the  bombardment  fail  of  terrifying  the  garrison  into  submission,  the 
army  will  be  equally  or  perhaps  farther  advanced  in  tlieir  operations  for  forcing  into 
the  place,  than  if  no  bombardment  had  been  attempted. 

**  This  double  operation  might  be  effected  without  any  proportionate  increase  of 
labour  to  the  troops,  as  the  works  of  the  regular  attack  being  only  500  or  600  yards 


*  After  the  aurrender  of  Atb,  in  1/45,  in  consequence  of  a  furious  bombardment  from  Marshal 
Sazc,  it  was  urged  against  the  Governor,  on  his  trial,  and  admitted  by  him,  that  only  fourteen  of  hia 
garrison  had  been  killed. 

As  the  slaughter  of  the  inhabitants,  and  the  desolation  of  the  place,  are  described  by  eye-witnesses 
as  having  been  dreadful  to  behold,  some  judgment  may  be  formed  from  this  statement  of  the  usually 
comparative  suffering  of  the  soldier  and  citizen  under  a  l>ombardment. 
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from  the  place,  would  naturally  engross  the  attention  of  the  garrison,  and  the  mortar 
batteries,  in  their  more  distant  situations  of  1500  or  1800  yards,  would  probably 
escape  obsenration,  or  at  all  events  be  considered  of  such  minor  importance  aa  to  be 
little  molested  by  fire,  and  might  be  erected  by  the  peasantry. 

"  It  is,  however,  to  be  most  particularly  understood,  that  the  means  of  bombard- 
ment must  not  detract  from  the  meana  for  the  regular  attack,  nor  those  of  the  latter 
diminish  the  means  of  bombardment.  There  must  be  no  mixture  of  the  operations ; 
each  must  be  kept  perfectly  distinct. 

"  Far  better  will  it  prove  to  give  the  preference  to  dther^  and  make  it  powerfully 
efficient,  than  to  make  two  weak  efforts.  Success  from  either  should  only  be  expected 
from  its  own  full  powers  to  command  it. 

'*  A  regular  attack  may,  in  some  degree,  be  abridged  by  the  skill  or  boldness  of  ft 
Commander ;  but  the  success  of  a  bombardment  depends  altogether  upon  its  own 
efforts  being  powerful,  unceasing,  and  maintained  in  their  greatest  fury  till  the  pro- 
posed effect  be  produced. 

**  To  bombard  a  considerable  place  in  a  manner  really  efficient,  at  least  60  mortars 
or  howitzers  should  be  put  in  battery,  and  it  would  be  better  that  the  number  were 
100.  They  should  fire  without  intermission  throughout  the  day  and  night ;  and,  with 
that  view,  be  furnished  with  at  least  200  rounds  each  per  day.  Any  increased  num- 
ber of  mortars  used  at  a  bombardment  would  not  necessarily  increase  the  expendi- 
tmre  of  ammunition,  as  a  certain  number  of  rounds  fired  in  three  days  from  100  mor- 
tars is  infinitely  more  likely  to  terrify  a  Governor  and  population  into  submission^ 
than  the  same  number  of  rounds  fired  in  six  daya  from  50  pieces.' 
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TALUK   OF  MORTARS   AT  A    8IKGE. 

"  As  instruments  to  be  used  in  furtherance  of  the  regular  attackt  mortars  are,  how- 
ever, highly  useful,  and  in  some  cases  indispensably  necessary ;  particularly  to  search 
behind  and  knock  down  the  defensive  traverses ;  to  drive  the  garrison  out  of  their 
retrenchments,  and  carry  destruction  and  disorder  through  every  portion  of  their 
interior  defensive  expedients ;  to  tease  and  harass  the  guards  and  tiraiMeurs,  bum  the 
barracks,  storehouses,  and  depots  of  provisions ;  tear  up  bridges,  break  down  dama 
and  sluices,  explode  expense  magazines,  and  annihilate  many  earthen  defences,  not  to 
be  affected  by  shot.  As  weapons  of  personal  annoyance,  they  are  also  of  great  use  by 
their  vertical  fire,  both  great  and  small  *,  for  instance,  in  a  confined  advanced  work, 
shells  from  a  few  mortars  will,  besides  destroying  the  defences,  cause  innumerable 
casualties,  if  it  be  kept  fully  garrisoned ;  or,  if  to  avoid  loss,  the  enemy  keep  but  few 
men  in  it,  the  work  becomes  open  to  assault. 

"  A  few  pierriers  and  mortars,  at  the  siege  of  Bad^jos  in  1812,  would  have  had  such 
an  effect  on  the  Picurina  redoubt ;  and  heavy  shells  would  readUy  have  destroyed  the 
dam  of  the  inundation,  and  dislodged  the  defenders  from  the  bridge.  Indeed,  to 
attempt  to  carry  on  a  siege  without  the  aid  of  mortars,  can  only  be  compared  to  a  man 
volunteering  to  fight  a  formidable  antagonist  with  one  arm  tied  up. 

"At  a  regular  siege,  as  well  as  at  every  other  attack,  a  judicious  mixture  of 
the  several  natures  of  ordnance  seems  to  be  the  proper  medium.  The  proportions  of 
each  must  vary  according  to  the  nature  of  the  attack ;  but,  when  battering  trains  are 
fitted  out  without  a  precise  object,  it  would  seem  advisable  to  have  one  mortar  or 
howitzer  with  every  four  guns  in  large  trains,  and  one  mortar  with  every  three  guns 
in  small  trains,  adding  one  pierrier  to  every  three  mortars.  It  is,  however,  submitted 
to  the  Artillery  Officers,  if  it  would  not  be  still  better  that  a  proportion  of  one-pound 
or  half-ponnd  balls  should  be  added  to  their  siege  ammunition,  in  which  case  mortars 
of  every  diameter  would  be  available  as  pierriers." 
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STRENGTH    OF    ARCHEB. 

'*  The  strength  of  masonry  is  far  greater  in  southern  than  in  northern  cfimates ;  * 
whilst  the  concussion  produced  by  the  fall  of  shells,  at  equal  distances,  and  of  equal 
weights,  must  be  the  same  in  all  climates  and  in  all  ages :  why,  therefore,  do  arches 
of  magazines  give  way  more  frequently  now  than  in  former  wars  ?  It  can  only  be 
accounted  for  from  the  fact,  that  in  the  proportion  that  one  shell  was  fired  into  a 
place  in  those  days,  we,  in  our  bombardments,  throw  fifty  into  a  place.  Substance  is 
now  required  much  beyond  that  essential  for  strength.  It  is  not  sufficient  that  an  arch 
have  all  the  requisite  proportions  to  resist  the  shock  of  the  heaviest  shell,  and  the 
piers  a  force  to  bear  it  up,  or  the  roof  a  pitch  to  keep  it  dry ;  it  must  also  have  bulk 
orer  it,  to  admit  of  the  repeated  abstractions  of  substance,  caused  by  numerous  shells 
striking  it  in  rapid  succession.  Each  shell  blows  away  a  portion  of  the  corering  of 
the  arch,  and  if  their  fall  be  so  continuous  as  to  prevent  fresh  covering  being  laid  on, 
they  speedily  penetrate  to  the  masonry ;  after  which  each  shell  carries  awmy  2  or  8 
inches  thickness  of  the  brick- work,  and  in  a  few  rounds  the  equilibrium  of  strength  of 
the  arch  is  destroyed.  As  soon  as  that  is  effected,  a  shell  striking  any  part  of  the  anr* 
face  shakes  the  arch  through  and  through,  and  after  a  time  it  is  shaken  down.t 

**  That  a  bomb-proof  arch  should  be  kept  extremely  well  covered  is  therefore  folly 
as  important  to  its  resistance,  as  that  sufficient  dimensions  be  given  to  the  arch  itself. 
Officers  in  future  must  take  precautions  against  the  increased  use  of  artillery  of  the 
present  day,  and  no  longer  trust  to  dimensions  derived  from  the  experience  of  the 
wars  of  Louis  XIV.  In  smali  placet t  Hke  Fort  Bourbon,  no  magazme  thtmld  htne  len 
than  8  or  10  feet  of  masonry  and  earth  over  its  arch;  and  every  Governor,  during  a 
bombardment,  ought  most  sedulously  to  enforce  the  immediate  restoration  of  every 
portion  of  earth  blown  away  by  the  fall  of  shells." 


BOOM. — The  consideration  of  this  subject  becomes  important  frt>m  the  increased 
necessity  of  guarding  against  the  sudden  attacks  of  steamers,  upon  rivers  and  har- 
bours, especially  at  remote  points. 

Booms  may  be  applied  either  to  bar  access  to  a  harbour  or  river,  or  to  cot  off  the 
retreat  of  the  enemy,  should  the  entrance  have  been  effected  by  surprise. 

Like  Abattis,  Palisading,  &c.,  before  field-works.  Booms  should  never  be  left  unpro- 
tected, and  should  be  immediately  under  fire  of  a  battery  or  of  a  man-of-war,  and  its 
guard-boats  on  the  look-out. 

It  is  conceived  that  the  most  effectual  check  to  a  ship's  progress  would  be  given  by 
the  partially  elastic  opposition  of  hemp  cable  booms ;  but  as  these  are  liable  to  be 
quickly  destroyed,^  those  of  chain,  floated  by  logs,  and  moored  as  occasion  requires, 
seem  to  be  most  advisable,  at  least  for  the  exterior  line,  reserving  hemp,  if  admissible, 
for  those  in  rear.  It  is  unsafe  to  trust  to  a  single  line  of  boom  in  the  main  channel ; 
a  chance  or  a  well-directed  shot,  or  the  impetus  of  the  vessel  in  unusually  strong 


*  The  author  once  had  in  his  poaaeMion  a  memorandum  made  on  the  spot  hj  an  OflScer,  that  an 
arch  of  18  feet  span  and  2  feet  g  inches  thick,  without  any  covering,  resitted  two  shocks  of  13-inch 
shells  suocessivelf,  at  the  siege  of  Fort  Georgre,  in  Minorca. 

t  A  heary  shell,  fiilling  on  a  bomb-proof  arch  well  covered  with  earth,  has  been  known  to  canae 
such  a  concussion  as  to  make  wine-glaiaes  jump  oflf  a  dinner-table  in  a  casemate,  without  Injury  Co 
the  arch. 

t  *  A  carpenter's  mate  —  a  hand  saw  and  a  lump  of  grease,'— formed  a  standing  part  in  arrang^e- 
menta  for  cnttiog  out  Tcaaels  in  the  Ute  war,  when  hemp  cables  were  commoner  than  thoac  of  chain. 
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winds  and  tides,  &&,  &c.,  may  defeat  the  best  calcalations  of  sofBcient  strength  { but, 
with  the  check  received  from  the  first,  if  at  all  adequate  to  its  duty,  it  would  be 
scarcely  likely  for  any  vessel  to  have  way  enough  to  break  a  second,  or  at  most  a 
thirds  which  should  be  placed  at  short  distances,  say  from  50  to  100  yardt  ^»art  in 
rear»— or  perhaps  only  sufficient  for  two  large  boats  to  row  past  each  other  freely. 

Even  when  there  is  no  perceptible  rise  and  fall  of  tide,  a  boom  mubt  not  be  strained 
too  tightly,  as  a '  passive  resistance  *  of  the  dead  weight  of  the  slack  portion  would 
be  lost.    On  the  other  hand,  if  too  loose,  the  vessel  will  easily  pass  over  it. 

Generally  speaking,  the  allowance  necessary  for  the  rise  and  fall  of  tide  will 
give  sufficient  play.  In  figs.  1,  2,  where  a  length  of  boom  of  about  300  yards  has 
been  assumed,  and  where,  as  in  figs.  3,  4,  5,  there  may  be  a  rise  and  fall  of  18  feet  in 
a  depth  of  100  feet,  there  will  be  upwards  of  50  or  55  feet  between  the  extreme  posi* 
tiont  of  the  boom  at  ebb  a,  a,  and  young  flood  b,  b. 

Booms  need  not  necessarily  extend  entirely  across  an  entrance ;  shallow  or  other- 
wise inaccessible  parts  may  be  omitted,  or  else  blocked  up  by  much  lighter  chains 
than  are  necessary  for  the  main  channeL  A  trifle  will  keep  out  a  gun-boat, — not  so 
A  first-rate  or  a  large  steamer.  A  boom  may  be  kept  constantly  down,  in  whole 
or  in  part,  as  the  urgency  of  the  case  requires.  Not  to  impede  the  navigation  unne- 
cessarily, the  100  yarda  over  that  part  which  will  be  deep  enough  for  vessels  entitled 
to  enter  can  be  withdrawn  to  either  side  entire ;  or  to  both,  in  halves,  ready  to  be 
replaced,  <f,  figs.  1,  2. 

To  give  perfect  facility  for  throwing  a  boom  across  at  any  moment,  an  express 
establishment  will  be  necessary,  according  to  the  extent  of  the  obstacle,  of — 

1.  A  party  familiar  with  the  operation. 

2.  Housing  for  these ;  and  for  stores  when  not  immediately  wanted. 

3.  Protection  for  both — afloat  and  ashore,  including  guard-boats. 

4.  Moorings; — a  distinct  charge  from  the  above,  generally  devolving  on 
Harbour-Masters. 

The  first  three  will  be  disposed  of  at  once,  if  a  man-of-war  be  specially  assigned  to 
this  duty ;  or,  at  all  events,  a  hulk,  not  only  armed,  but  fitted  with  the  common 
arrangements  of  timber  ships,  or  breakwater  vessels,  for  readily  passing  out  the  logs, 
chain,  &c.,  &c.  If  anchored  near  the  opening,  it  would  probably  afford  all  the  pro- 
tection that  could  be  required,  as  well  as  many  facilities  for  general  harbour  duties, 
and  the  Police  and  Revenue  Services.  The  timber  can  either  be  rafted,  moored,  and 
left  afloat,  or  else  stowed  away  below.  This  sort  of  provision  is  the  least  expensive, 
so  much  being  left  available  when  no  longer  required  for  this  service.  It  is  best  suited 
for  the  defence  of  small  ports.  But,  if  from  the  importance  of  the  harbour  or  river, 
or  other  causes,  an  establishment  must  be  made  ashore,  it  will  probably  amount  to  a 
small  barrack,  store-sheds  to  receive  the  boom,  boat-house,  battery  and  appointments 
complete,  and  perhaps  a  small  floating  dock,  or  a  pier,  should  it  be  necessary  to  keep 
the  boom  afloat  and  in  readiness. 

The  moorings,  at  perhaps  100  yards  laterally  apart,  will  have  nothing  peculiar:  the 
buoys  must  be  solid,  as  in  a  dark  or  misty  night  they  are  easily  scuttled  as  usually 
biult ;  the  boom  most  be  quite  independent  of  these  last  as  to  buoyancy. 

DKTAILS   OF   CONSTRUCTION    FOR   CHAIN    BOOMS. 

It  is  here  assumed  that  it  is  to  be  a  continuous  chain,  supported  by  wooden  floats 
of  sufficient  buoyancy  to  oflfer  some  resistance  to  the  whole  being  readily  submerged ; 
and  of  such  a  sluqie  as  shall  not  expose  a  flat  surface  abruptly  to  the  waves. 

The  cheapest  materials  will  lie  condemned  masts  and  the  larger  yards  and  spars  of 
men-of-war,  cut  into  suitable  lengths,  as  short  as  may  be  convenient,  and  with  inter- 
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Tils  not  exceeding  3  feet ;  so  that  should  any  one  piece  be  carried  away,  no  vary  large 
chasm  may  l)e  made  by  the  drooping  of  the  unsupported  part.  The  chain  should  be 
attached  to  these  junks  of  masts  by  very  strong  staples,  well  secured,  alternating  with 
■mall  chain  lashings ;  for  if  this  be  at  all  feebly  done,  it  will  be  a  weak  point  at  which 
the  Tcry  shock  may  destroy  all,  without  a  single  thing  being  broken  or  distorbed, 
except  the  staples  or  other  fastenings  being  started. — (See  fig.  7.) 

When  a  Boom  is  to  be  a  permanent  affair,  and  no  old  masts  are  to  be  had,  it  may 
be  ailvlsable  to  build  solid  cylindrical  floats,  well  hooped,  of  the  required  dimensiont, 
Just  as  muts  are  constructed. 

Wlien  of  a  temporary  character,  and  the  sacrifice  of  material  is  to  be  avoided, 
»i|itare  baulks,  lashed  together  with  chain,  instead  of  being  hooped,  may  be  substituted 
for  tlifl  al>OTe. — (See  fig.  9.) 

In  estimating  the  shock  to  be  expected,  it  must  be  remembered  that  sailing  vessels 
Nfo  not  now  likely  to  run  into  such  a  cul-de-sac  as  a  harbour,  though  they  may 
venture  through  a  river  or  a  strait,  with  open  sea  at  both  ends.  Hence  in  the  present 
day  we  must  calculate  as  for  steamers.  Our  largest  men-of-war  of  this  description 
iiisy  be  taken  at  1000  or  1200  tons  burthen ;  and  this,  with  a  velocity  of  perhaps  15 
knotN,  would  snap  any  chain  eable^  as  made  at  present,  where  the  largest  are  only  of 
Vl-lndi  round  iron  ;  and  unless  the  next  such  line  be  very  near,  it  would  demolish 
iliat  readily,  as  a  steamer  recovers  way,  even  if  entirely  stopped  by  the  blow  for  the 
moment,  in  a  manner  that  other  vessels  cannot  do. 

For  such  extreme  cases,  it  is  conceived  that  nothing  less  than  the  large  and  massive 
ifK>oring  chains,  of  at  least  3-inch  square  iron,  has  a  chance  of  success ;  and  if  the  2nd 
or  3rd  lines  are  pretty  close,  even  so  large  a  vessel  may  be  staggered,  and  embarrassed 
for  a  sufficient  length  of  time  to  enable  her  machinery  to  be  destroyed  from  the 
protecting  batteries. 

The  selection  of  any  intermediate  sizes  between  such  a  boom,  and  that  only  sufficient 
to  keep  out  boats  or  small  steamers,  must  depend  on  the  importance  of  the  harbour 
or  river,  as  well  as  on  the  draught  of  water  determining  the  size  of  the  steamer  that 
can  enter. 

Fig.  7  shews  a  boom  as  proposed  to  be  made  out  of  old  masts.  When  built 
expressly,  the  hoops  and  staples  can  be  made  in  one  (fig.  8).  To  support  a 
m(M)ring  chain  of  2^  6^^  links,  3''  square  iron,  properly,  the  diameter,  if  of  yellow  pine» 
ought  not  to  be  less  than  36  inches. 

If  the  square  form  be  decided  on,  a  side  of  32  inches  will  be  required  (fig.  9);  the 
lower  baulk  alone  need  have  staples  or  clamps.  The  chain  used  as  lashing  will  do  no 
Injury  to  the  wood,  and  any  degree  of  tightness  and  compactness  can  be  given  by 
ni(*nns  of  wedges. 

Fig.  10  is  a  baulk  siding,  18  inches,  as  necessary  for  the  largest  class  ehmm 
eahh  made  at  present. 

Booms  for  small  rivers,  to  protect  pontoon  bridges,  &c,  or  to  obstruct  navigation, 
are  cosily  made  on  the  above  principles,  except  that,  should  the  vessels  on  the  river 
In;  of  light  draught  only,  and  no  serious  attack  be  apprehended,  logs  of  wood,  con- 
nected by  short  chains,  and  couplings  well  let  in  and  secured,  will  probably  be 
sufficient.  Whether  the  1)Oom  is  to  go  directly  across  the  stream,  or  to  do  so  oh- 
liquely,  so  as  to  reduce  tlie  strain,  will  be  determined  by  localities  and  the  strength 
of  the  materials  available. 

A  line  of  palisading  is  sometimes  used  to  close  a  river.  It  is  rarely  advisable,  and 
very  expensive,  especially  if  only  for  temporary  puri)ose8;  for  if  it  be  mere  palisading 
in  bays,  hanging  on  ribands,  it  can  be  easily  cut  through  in  the  night ;  but  if  the 
main  posts  or  piles  be  at  all  near  enough  to  prevent  boats  firom  passing,  they  will,  in 
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moat  cases,  and  in  no  great  length  of  time,  by  accumulating  mud,  sand,  &c.,  form 
impediments  to  navigation  not  readily  removable. 

HEMP   CABLE    BOOMS. 

The  buoys,  moorings,  and  general  arrangements  remaining  as  before,  the  slight 
assistance  necessary  to  support  the  cable  vtrill  be  best  given  by  spars  of  moderate 
scantling,  which  add  to  the  strength  in  a  way  that  is  not  done  by  casks  or  small 
buoys.  When  from  necessity  casks — always  liable  to  damage — are  used,  care  must 
be  taken  not  to  expose  their  ends  to  the  sea,  or  they  will  soon  be  destroyed. 

R.  J.  N. 


BREACH,  as  effected  by  Artillery. — No  precise  rule  can  be  given  either  as  to  the 
time  or  ammunition  required  to  make  a  Breach.  The  best  precedents  within  reach 
are  therefore  given,  leaving  their  application  to  circumstances. 

The  two  most  recent  and  complete  examples  are  those  given  by  the  French  ex- 
periments at  Metz,  1834  ;  and  in  their  siege  of  Antwerp  in  1832.  They  differ  con- 
siderably ;  chiefly,  perhaps,  from  the  latter  having  been  condncted  under  fire,  and  the 
former,  (like  our  experiments  against  Camot's  Wall,)  at  leisure  and  undisturbed ; 
especially  as  they  were  made  against  a  fine  specimen  of  Vauban's  masonry,  which 
could  scarcely  have  been  surpassed  by  anything  at  Antwerp. 


Ooni. 

Width  of  Breach. 

Shot  and  Shell. 

Distance. 

Total  Time. 

feet. 

yards. 

hour*. 

Antwerp  ,  6  24-prs. 

80 

1288 

55 

34 

- .  ^          /  4  24-prs. 
Metz    .    '    ,  ,^ 

.4  16-prs. 

72 

2oG* 

35 

8t 

75 

325* 

33 

9it 

The  best  representation  of  the  variable  effects  of  Breaching  Batteries  is  given  by 
Capt.  Sir  Wm.  Denison,  in  vol.  ii.  p.  38,  Corps  Papers. 


Width  of  Breach. 

No.  Shot. 

Distance. 

feet. 

yards. 

1812.— Christoval  ....     15 

1,600 

450 

Badajos,  main  breach  .    .    .180 

14,000 

540 

„       flank  ditto      ...  100 

9,500 

530  Wall  casematcd. 

„       curtain  ditto  ...    40 

3,000 

545  Bad  masonry. 

Ciudad  Rodrigo,  main  ditto  .  105 

6,700 

560 

„             lesser  ditto  .    30 

2,080 

570  Bad  masonry. 

1813.~St.  Sebastian. 

main  breach  .    .    .100 

13,000 

620t  Good  masonry. 

lesser  ditto    ...     30 

5,000 

620t  Ditto. 

addition  to  breaches  330 

41,000 

520J  Ditto. 

930 

95,880 

4955 

*  Including  forty  8-inch  shells  to  each  breach. 

t  Total  time,  including  that  probably  required  for  exchanging  guns  for  howitzers. 

X  Average  distances.    The  quality  of  the  manonry  from  a  R.  E.  Officer  engaged  in  the  siege. 


Hence,  tnd  fram  the  ptccedlug,  u  well  m  ham  the  ■  Ohaenadoiu '  of  Hijw- 
Genertl  Sir  J,  May,  R,A,— 


i 

hi 

III 

J 

i 

Ba.lfljos 

Ciudad  RodrigD .     .     . 
St.  SebislUn*    .    .    . 

These,  pioportioneii  to  10 
guns    .rd    100    feet   of 
breach,  berame— for 

B«dflj08      ...".. 

Ciuda.1  Rwirigo .    ,     . 
St.  Sebutivi      .    .    . 

A.  General  average  .    .    . 

B.  Antwerp 

C.  Metz  (average)   .    .    . 

26 
20 

lecu 
320 
135 
130 

620 

104  ' 
32i 
62 

83 
65 
139 

Brass  and  IronCuns.  1  Bid  mk- 
Chiefly  BrasB.             J    taatj. 
Iron  Guiu.    Good  DUMI1T7. 

10 
10 
10 

100 
100 
100 

540 

565 
020 

85 
95i 

10 
6 

100 

80 

74 

575 

55 
34 

83 
3. 

ei 

92 

Here  we  have,  probably,  two  extreme!  (A,  C,}  and  a  mean  (B)  of  practice.  The 
PeniniulBT  casei  were  effected  under  many  dUadvautaget ;  the  Mett  eipeiioietili 
under  none ;  the  Antwerp  Breach  under  almost  nonnsl  circumataneei,  and  gi*a  what 
may  be  fairly  eipected,  in  abort  ranget,  on  Sertice  :  it  corrobontei  alio  the  ju^- 
ment  of  Bouamard,  who  specifie*  alraut  36  houra  t  aa  the  time  Dccmaaiy.  Where  the 
rubbish  cannot  be  well  cleired  away  from  the  breaeb,  aa  in  wet  ditchei,  and  other 
caiea,  the  horizontal  groove  may  be  cut  at  one-third  or  one-half  hdght  of  euarp 
from  the  bottom ;  it  being  remembered  that  such  sized  debris  gains  about  two-thirda 
in  bulk  from  being  reduced  to  that  shape  from  the  solid  form.  But,  if  it  can  be 
remoTed,  the  grooie  should  not  be  more  than  3  or  4  feet  above  the  ditch,  to  in*ui« 
a  readily  practicable  breach. 

The  eiperience  at  St.  Sebastian  in  1B13  ii  oppoaed  to  the  concluiion  bom  the 
Hetz  experiment,  that  firing  by  lahoa  ia  virtually  impracticable  :  it  waa  done  at  that 
uege,  eien  by  the  ship  guns  in  battery,  to  all  practical  pnrpoaes)  and  if  detonating 
locks  be  used,  there  remains  no  doubt  on  the  subject. 

Capt.  SirWm.  Denison  obiervea,  at  the  end  of  hii  Paper  referring  to  the  Feninialar 
Sieges, — the  Woolwich  experiments  on  Camot's  Wall,  and  those  at  Mett, — "  From  the 
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foregoing  it  appears,  that  a  breach  about  100  feet  wide  may  be  rendered  practicable 
at  a  distance  of  500  yards  by  the  expenditure  of  about  10»600  24-ib.  shot,  firing  at 
full  charges;  that  from  about  the  same  distance  it  requires  5600  68-tb.  shot,  and 
4200  8  and  10-inch  shells,  k  ricochet,  to  make  a  breach  of  the  same  width  when  the 
scarp  is  covered  by  a  counter-g^uard,  as  proposed  by  Camot ;  and  that  from  a  battery 
on  the  crest  of  the  glacis,  about  310  24-n>.  shot,  and  30  to  40  8-inch  shells,  will  pro- 
duce the  same  effect.  The  weight  of  shot,  therefore,  expended  in  forming  a  breach 
mder  these  different  circumstances  will  be  as  follows: 


Widtli  of  Breach, 
feet. 

Peninsula  .  100 

Diatanee. 
yards. 

500 

Fire. 
Direct. 

No.  Shot. 
10,600 

No.  Sheila.  Total  weight  of  Iron, 
lbs. 
—          254,400 

Camot  .    .  100 

500 

Ricochet. 

5,600 

4,200          660,100 

MetB     .    .    74 

50 

Direct. 

310 

40              9,040 

"  The  disproportion  between  the  direct  and  ricochet  fire  would  have  been  more 
glaring  still  had  guns  of  the  same  calibre  been  used  on  both  occasions ;  for  the  eflfect 
of  one  68-lh.  shot  would  be  far  greater  than  that  of  three  24-lh.  shot,  fired  at  the  same 
angle;  and  the  8  and  10-inch  shells  used  in  the  ricochet  practice  were  probably 
more  effective  than  shot  of  the  same  weight." 

To  effect  a  breach  by  mining  in  a  masonry  revetment  occasions  an  expenditure  of 
time  and  labour  not  always  rewarded  by  a  good  practicable  breach,  as  the  explosion 
generally  brings  down  the  escarp  in  masses  difiicult  to  scramble  over.  This  mode  of 
procedure  must  depend  on  questions  of  locality,  time,  and  means,  and  the  facility  of 
attaching  the  Miner.  In  earthen  ramparts,  mud  walls,  and  walls  as  usually  con- 
structed in  the  East,  it  is  in  many  cases  the  only  practicable  method  of  making  a 
breach.  R.  J.  N. 


BRIDGE,  PERMANENT.     See  *  Passage  of  Rivers.' 


BRIDGE,  FIELD. — Blanshard's  Cavalry  and  Infantry  Bridges; — Boat; — 
Rope;  —  Boat  and  Rope;  —  Cask;  —  Trestle;  —  Raft;  —  Pile  and  Spar; — Flying, 
Pivot ; —  Flying,  Trail ; —  Reconstruction  and  Demolition. —  (See  Plates  I.  to  XVIII.) 

It  is  on  the  above  that  memoranda  are  presumed  to  be  most  acceptable,  omitting 
many  minor  contrivances  alluded  to  in  foreign  works,  which  circumstances  of  time 
and  place  would  suggest  to  very  ordinary  ingenuity :  as  it  is,  the  above  series  includes 
even  Ferries. 

Whatever  Bridge  system  may  be  under  consideration,  either  for  introduction  into 
the  Service  or  for  selection  in  the  Field,  the  following  will  he  amongst  the  guiding 
points  in  determination. 

General  appUcabiHty.      /  ^^  *^"*^^^  "  '^^*''  ^^*^'  *^"  ^^"^^"  ««'^*°8  "  * 

I     bridge. 

SimpUcity  of  character,  j  ^°  *****  ^**  management  may  be  easily  learned  by  all 

I     troops. 
Capability  of  rapid  construction. 

VOL.  I.  M 
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Securityfromdestruction  rFrom  peculiarity  of  constniction  in  detail^  or  firom  its 

by  the  enemy.  I     general  arrangement. 

Ultimate  buoyancy. 
Stability. 
Height  of  superstructure  J  As  illustrated  below,*  with  regard  to  the  most  probable 

above  water.  I     elementar^  forms  proposed  for  buoyant  bodies. 

■n        ^  "  i.     J  r  Implying  &lso  lightness,  and  suitability  for  speed  in 

Ease  of  management  and  .  7.       '  ....       * 

.  <      rowing  as  a  raft,  boat,  &c. ;  capabihty  of  movement 

motion  on  water.  |  °    ,  *         »         t      r-       / 

L     as  a  quadrant  of  conversion. 
Facility  of  detail,  con- f  As  requiring  only  such  material  and  workmanship  as 
struction,  and  repair.   1     may  most  likely  to  be  at  hand. 

{Strength  to  oppose  the  violent  action  of  wind  or  water, 
little  liability  to  split  or  warp  from  heat  or  ice ;  or  to 
spoil  in  store,  or  in  use,  by  the  general  action  of  heat, 
moisture,  or  by  vermin,  &c 
Cost  and  current  expenses. 


BRIDGE,  PONTOON  ;t  RAFTS,  GENERAL  EQUIPMENT,  &c. 

Pontoons  are  hollow  cylindrical  vessels  of  tin,  which,  being  perfectly  water-tight, 
possess  from  their  shape  great  buoyancy,  and  are  used  for  forming  bridges  for  the 
passage  of  rivers  by  armies  in  the  field. —  See  Plates*!,  to  VI. 

A  pontoon  consists  of  a  cylinder  19  feet  6  inches  in  length  by  2  feet  8  inches  in 
diameter,  with  parabolic  ends,  each  2  feet  6  inches  long ;  the  total  length  of  a  pon- 
toon is  consequently  24  feet  6  inches. 

Pontoons  are  usually  formed  of  sheet  tin,  of  the  description  and  quality  known  in 
the  trade  as  x  x  x  ,  framed  round  a  series  of  light  wheels  constructed  of  tin,  having 
hollow  tubes  of  1  inch  diameter  for  the  spokes ;  the  axis,  a  hollow  tin  cylinder  1) 
inch  diameter,  running  through  the  entire  length  of  the  pontoon. 


*  The  following  Table  gives  nearly  the  relatire  heights  remaining  aboTe  water  of  the  Square,  the 
Circle,  and  Equil.  Triangle,  of  e(|ual  areai  on  aubmeraion  to  i,  f ,  J  of  their  buoyancies ;  the  two  last 
figures  giving  (with  reference  to  probable  forms)  the  extremes  of  greatest  and  least  area  in  relation  to 
periphery. 


A 

B 

C 

Equil.  Triangle 

D 

Equil.  THangIc 

Square. 

Circle. 

on  its  base. 

on  its  vertex. 

Buoyancy  reduced  to  ^    . 

.    50 

57 

93 

89 

i   . 

.    33 

48 

7« 

34 

«    . 

.    25 

34 

66 

18 

Hence,  could  stability  be  given  to  C,  it  would  in  thit  reject  be  the  best ;  then  B ;  then  A ;  and  D, 
the  worst. 

t  Royai  Engineer  EstabUshmenif  Chatham,  Kth  Jtme,  185S. 

It  having  become  necessary  to  reprint  the  Pontoon  Exerdae,  some  trifling  alterations  will  be  fltm^d 
which  are  more  in  form  than  in  details. 

As  it  is  very  desirable  to  simplify  the  drill  as  much  as  possible,  the  detachments  attached  to  the 
carriages  have  been  regulated  in  such  a  manner,  that  when  the  pontoons  and  stores  are  unpacked 
ready  for  forming  a  bridge,  the  same  detachment  should  form  the  crew  of  the  raft  carried  on  the 
carriage  to  which  they  had  been  originally  told  off. 

The  exercise  is  dirided  into  two  parts,  '  Packing  and  unpacking  the  Carriages,'  and  '  Forming  a 
Bridge,'  which  can  thus  be  practised  separately. 

Those  Officers  who  have  had  experience  in  marching  vrith  a  pontoon  train  are  well  aware  of  the 
great  importance  of  having  every  thing  on  a  carriage  properly  and  seeurely  padted,  in  order  that  no 
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The  pontoon  is  internally  divided  into  nine  distinct  compartments^  perfectly  water- 
tight and  independent  of  each  other.  It  is  provided  with  four  rows  of  sunken  handles, 
placed  at  intervals  of  2'  V^  round  the  circumference,  for  the  purpose  of  lashing  the 
saddles  which  are  placed  on  it,  and  form  the  bearing  of  the  baulks  which  support  the 
superstructure  of  the  bridge ;  each  end  has  a  stout  iron  ring, securely  attached  to  it. 

Single  Raft. — T\co  pontootu,  with  their  allotted  superstructure  and  stores,  foita 
1  single  raft. 

DouBLK  Raft. — Two  single  raftSy  connected  together,  form  a  double  raft,  on  which 
heavy  artillery  can  be  conveyed  across  a  river. 

Pontoon  Bridges  are  formed  by  the  connection  of  rafts  in  sufficient  number  to 
reach  across  rivers  of  moderate  width,  and  are  connected  with  the  banks  by  means  of 
temporary  stages  or  landing-places. 

A  Pontoon  Bridge,  so  formed,  is  capable  (under  several  modifications  of  struc- 
ture) of  sustaining  the  passage  of  heavy  artillery  and  stores,  and  troops  of  all  arms  of 
the  Service. 

The  Saddle  of  a  pontoon  is  a  framing  of  fir,  12  feet  in  length,  1  foot  2  inches  in 
breadth,  and  3  inches  in  depth,  which  is  placed  lengthwise  on  the  centre  of  the  pon- 
toon, and  secured  to  it  by  lashings,  to  receive  the  ends  of  the  baulks  extending  from 
pontoon  to  pontoon. 

Baulks  are  likewise  of  fir  timber,  14'  2"  in  length,  \\"  in  depth,  and  3''  in 
breadth,  placed  in  position  from  saddle  to  saddle,  and  being  secured  to  them  by 
means  of  iron  pins  or  bolts,  form  the  supports  of  the  flooring  of  the  bridge  or 
raft. 

Whole  Chesses,  which  form  the  floor  of  the  bridge,  consist  of  three  fir  planks, 
connected  together  by  four  cleats  on  the  under  side,  and  are  11'  h"  in  length,  2'  \"  in 
breadth,  and  li"  in  depth. 

Half  Chesses  consist  of  a  single  plank  11'  5"  in  length,  1'  OV'  in  breadth,  and 
1  \"  in  depth,  strengthened  by  cleats  in  a  similar  manner  to  the  whole  chesses,  and 
are  placed  over  the  saddles  in  order  to  afford  ready  access  to  the  pins,  &c. 

Each  raft  is  furnished  with  2  saddles,  12  baulks,  10  whole  chesses,  4  half  chesses, 
1  anchor  and  cable,  6  oars  for  rowing  and  1  oar  for  steering,  1  buoy  line  and  1  breast 
line,  1  boat-hook,  and  a  proportionate  number  of  lashings. 

A  Pontoon  Carriage  is  a  four-wheeled  carriage  with  a  perch,  and  bolsters  over 
the  axle-trees,  and  is  capable  of  canying  a  raft  and  its  stores. 


interruption  to  the  march  and  conBcquent  delay  to  a  whole  column  may  arise  from  the  necessity  of 
making  a  halt  to  repack  any  of  the  stores  which  may  have  become  deranged  by  the  motion  of  the 
carriage. 

To  the  proper  packing  of  a  carriage  the  greatest  attention  therefore  is  required  from  the  Officers 
and  Non- Commissioned  Officers  attached  to  a  pontoon  train,  who  ought  personally  to  inspect  the 
scTeral  lashings  of  each  carriage  every  morning  before  moving,  in  order  to  ascertain  that  everything 
is  secure  and  in  its  proper  place :  inattention  to  these  particulars  may  occasion  great  delay  and 
retard  the  movements  of  columns  of  troops  which  may  be  moving  on  the  same  line  of  road,  but  in 
rear  of  the  pontoon  train,  and  the  pontoons  may  fail  to  reach  the  spot  where  a  bridge  is  to  be 
formed  at  the  appointed  time. 

The  word  '  Port '  having  been  adopted  in  the  Royal  Navy  instead  of  the  word  *  Larboard,*  the 
same  rule  is  now  observed  in  the  Pontoon  Exercise,  and  the  word  '  Larboard  *  will  be  found  omitted. 

Harby  D.  Joiibs, 

Colonel,  Royal  Engineers,  Director. 
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Table  of  Stom  carried  on  a  Pontoon  Carriage, 


No. 

Dimendons 

• 

Weight. 

Length. 

Bnmdth. 

Depth.        e 

wt 

qn. 

Ibe. 

ft. 

hi. 

ft.    in. 

ft.    in. 

Pontoons.    .    .    . 

2 

24 

6 

2     8 

2     8 

LO 

0 

10 

Baulks     .... 

12 

14 

2 

0     4i 

0    3 

5 

1 

22 

Chesses    .... 

10 

11 

5 

2     1 

0     li 

8 

2 

18 

Half  Chesses     .    . 

4 

11 

5 

1     Oi 

0     H 

1 

1 

16 

Saddles    .... 

2 

12 

0 

1     2 

0    3 

1 

1 

27 

Shuik. 

Flukes. 

toFlukee. 

Anchor    .... 

1 

3 

10 

2     0 

0     1 

1 

27 

Buoy 

1 

2 

0 

0  10 

0  10 

a  a 

5i 

Cable,  30.fathom   . 

1 

180 

0 

0     3 

Rope. 

2 

7 

Oars 

7 

14 

0 

•  • 

a  .                        < 

3 

24J 

Boat-hook     .    .    . 

1 

16 

0 

. . 

a  .                         < 

9 

Body  Lashings  .    . 

3 

8 

9 

0    4 

Webbing. 

20 

Saddle  Lashings     . 

4 

15 

0 

0     1 

Rope. 

5 

Carriage  Lashings  . 

4 

22 

0 

0    1 

Rope. 

7 

*Rack  Lashings 

8 

6 

0 

0    2 

Rope. 

5 

*Rack  Sticks     .    . 

8 

1 

0 

0    H 

0    li       . 

5 

♦Buoy  Line  .    .    . 

1 

60 

0 

0    1 

Rope. 

5 

♦Breast  Line     .    . 

2 

60 

0 

0    1 

Rope. 

10 

♦Outriggers  .    .    . 

2 

11 

5 

0    4i 

0    3 

2 

20 

Carriage  Weighs    . 
Total  Weight    .    . 

.  • 

•  • 

.. 

] 

13 

3 

20 

i 

14 

1 

11 

The  baulks  are  the  first  stores  packed ;  these  are  placed  on  the  centre  of  the 
bolsters,  which  are  cut  to  receive  them,  so  that  when  laid  in  their  proper  places  the 
tops  of  the  baulks  and  the  bolsters  are  level ;  the  chesses  are  placed  immediately  over 
them,  the  two  saddles  are  laid  over  the  chesses,  and  the  cable  stowed  between  the 
saddles ;  the  two  pontoons  are  then  placed  on  the  saddles,  the  oars  being  packed  over 
the  cable  between  the  under-side  of  the  pontoons ;  the  anchor  and  buoy  are  securely 
lashed  to  the  perch  of  the  carriage. 

The  pontoons  and  stores  are  secured  to  the  carriage  by  webbed  girths  which  are 
passed  over  the  pontoons  and  lashed  down  to  the  carriage. 


OBTACHlfENTS    FOR   PONTOON   CARRIAOK8. 

The  men  belonging  to  the  pontoon  train  are  told  off  in  detachments  of  6  men,  (with 
1  Non-Commissioned  Officer  where  one  can  be  spared,)  and  each  detachment  of  6  has 
charge  of  a  carriage  with  its  pontoon  and  stores. 

The  Officers  are  distributed  by  the  Commanding  Officer  according  to  thdr  nmnber 
amongst  the  different  carriages. 

The  carriages  are  numbered  from  right  to  left. 

The  stores  being  laid  out  on  the  ground,  and  the  men  drawn  up  in  line  in  rear  of 
the  carriages,  the  following  instructions  detail  the  mode  to  be  adopted. 


*  Thete  ire  padted  in  the  carTiage>lH«,  not  bdng  need  until  the  bridge  ia  fomed. 
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TO   PACK  THE   CARRIAGE. 


WORDS 
OF    COMMAND. 


Numbertby  Threei     The  front  rank  men  are  the  left  section,  and  the  rear  rank  the 
Jirom  the  Right,    ^ght  section. 

Thrett^LefiWheel, 

Qmek  March. 
HaU,         Drt99, 


Non^Commistioned 
Offieera  fmmber 
DetaekmenU  /ram 
front  to  rear. 

Form  up  on  your 
respective 
Carriagetf  Right 
faccy  quick  march. 


The  men  will  then  be  proved,  until  each  Non-Commissioned 
Officer  and  private  knows  his  number,  and  how  they  are  told  off. 


The  detachment  will  be  marched  right  in  front  along  the  rear, 
and  will  be  halted  in  succession  behind  their  respective  carriages. 

No.  1,  Right  Section,  halts  in  line  with  the  off  fore-wheeL 

2,  „         „        coven  him  between  the  wheels. 

3,  „         „        do.  1  and  2,  in  line  with  the  off  hind-wheeL 

1,  Left  Section,  halts  in  line  with  the  near  fore-wheeL 

2,  „         „        coven  him  between  the  wheels. 

3,  „        n       do.  1  and  2,  inline  with  the  near  hind-wheel. 


» 


>» 


»i 


ft 


»» 


'  1  Pontoon 

the  Carriaget. 

1  Saddle 
5  Chesses 

2  Half  Chesses 

Cottect  Storet.           The  Right  Section  ^ 

6  Baulks 

To  the  right  side 

lays  out    .... 

4  Oan 

2  Outriggen 
1  Cable 
1  Anchor 
.  1  Buoy 

ol  the  carriage. 

and 

"  1  Pontoon              ^ 

1  Saddle 

The  Left  Section 

a 

5  Chesses 

2  Half  Chesses 

To  the  left  side  of 

lays  out   ...    . 

6  Baulks 
3  Oan 
.  1  Boat-hook 

the  carnage. 

They  will  also  collect  the  following  small  stores  and  lashings,  a 

nd  place  them  in  the 

box,  in  the  front  of  the  carriage,  viz. 

3  Body  Lashings 

8  Rack  Lashings  and  Sticks 

4  Pins 

1  Breiyit  Line 

1  Buoy  Line 

4  Saddle  Lashings 

4  Carriage  L 

asbings. 
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Baulks. 


Cheues, 


Saddles. 


Lash  doum 
Saddles. 


The  greatest  care  possible  must  be  taken  by  the  Non-Commissioned  Officer  in 
charge  that  the  above  small  stores  have  been  duly  collected  and  placed  in  the  box ;  in 
the  dark,  men  are  in  the  habit  of  placing  them  on  the  ground,  where  they  are  liable 
to  be  lost.  The  Detachment  will  then  fall  in  at  their  respective  places  on  each  side 
of  the  carriage. 

Pack  the  Car- 
riage. 

At  the  word  '  Baulks,*  No.  1  right  section  will  place  himself  at  the 
front,  and  3  left  section  at  the  rear  of  the  carriage,  ready  to  pack  the 
stores,  which  the  other  four  men  from  their  respective  sides  of  the  car- 
riage vrill  hand  to  them. 

Four  baulks  are  placed  flat  on  the  bolsters  of  the  carriage,  the  other 
eight  baulks  are  placed  edgeways  on  the  former,  and  are  bolted  and 
keyed  to  the  fore  bolster. 

At  the  word  '  Chesses*  No.  1  right  and  No.  3  left  section  pack  them, 
the  other  four  men  lift  them  on  the  carriage. 

Care  must  be  taken  that  the  first  chesses  are  laid  ledges  uppermost, 
and  flush  with  the  front  end  of  the  baulks.  The  next  chess  is  laid 
ledges  downwards,  and  retired  suflSdently  for  the  ledges  to  be  dear  of 
each  other,  and  so  on  alternately. 

At  the  word  '  Saddles,*  the  left  detachment  bring  up  one  saddle  and 
the  right  detachment  the  other,  placing  the  deats  downwards,  the 
pins  outwards,  and  within  one  inch  of  the  outer  edges  of  the  chesses. 

Nos.  1  lash  the  saddles  to  the  fore  bolster,  and  Nos.  3  to  the  hind 
bolster  of  the  carriage ;  the  lashings  are  made  fast  to  the  inner  rings 
on  the  bolsters  in  front  of  the  fore  bolster,  and  a  turn  taken  round  the 
outside  horn  of  the  belaying  cleats  of  the  saddle ;  they  are  then  passed 
through  the  ring  and  up  throngh  the  hand-holes  of  the  chesses,  round 
the  inner  horn  of  the  belaying  cleats,  and  again  down  through  the 
hand-holes  of  the  chesses  at  the  rear  of  the  carriage,  but  outside  of 
them  in  the  front,  then  again  through  the  rings,  and  are  fastened  by  a 
frapping  turn.  Whilst  Nos.  1  and  3  are  thus  employed,  Nos.  2  lash  the 
anchor  and  buoy  to  the  perch  of  the  carriage. 
Outriggers  and  At  the  word  *  Outriggers  and  Cables,*  No.  1  right  and  3  left  recdve 
Cables.  these  stores  from  Nos.  2  and  3  right.    Nos.  2  and  3  right  then  hand 

up  the  cable,  which  is  laid  on  the  outriggers  by  the  two  men  who  pack 
the  Stores. 
Prepare  to  Upon  this  caution,  the  whole  of  the  detachment  place  themselves 

place  Pontoon  at  equal  distances  on  the  outside  of  the  pontoon  to  be  placed  first  on 
the  carriage.  Two  baulks  are  then  withdrawn  from  the  carriage  for 
the  purpose  of  rolling  up  the  pontoon  on  to  it,  one  end  of  each  baulk 
resting  on  the  superstructure  which  has  been  packed,  and  the  other 
end  resting  upon  the  ground  at  an  angle  convenient  for  rolling  the 
pontoon  on  to  the  carriage. 

The  pontoon  is  then  carefully  rolled  up  the  baulks  on  to  the 
saddles,  and  the  baulks  replaced  on  the  carriage. 

Nos.  1  will  lash  the  head  and  Nos.  3  the  stem  of  the  pontoons  by 
the  handles  of  the  pontoons  to  tjie  saddles,  round  the  back  of  the 
belaying  cleats ;  No.  2  left  will  assist  at  the  head,  and  No.  2  right  at 
the  stern ;  after  which  Nos.  1  and  2  will  pass  the  oars  and  boat-hook 
between  the  pontoons  with  the  blade  to  the  rear,  and  Nos.  3  will  lash 


on  Carriage. 


Roll  Pontoon 
on  Carriage. 

Lash  down 
Pontoons. 


BRIDOE;   PONTOON.  183 

three  oars  and  the  hoat-hook  to  one  of  the  inner  handles  at  the  stem 

of  the  pontoon,  and  three  oars  to  the  other ;  great  care  being  taken  to 

secure  the  oars,  to  prevent  them  slipping  off  the  carriage  in  travelling. 

Pas9  the  Body      No.  2  left  gets  on  the  top  of  the  pontoons  to  adjust  the  fenders 

Lashings    over  attached  to  the  lashings ;  Nos.  1  and  3  pass  the  front  and  rear,  and 

*    2  right  the  centre  body  lashing  over  the  pontoons,  and  as  soon  as  the 

fenders  are  adjusted  No.  2  left  goes  to  his  place  at  the  side  of  the 

carriage. 

Make  fast  the     Nos.  1  and  3  lash  their  respective  ends  of  the  body  lashings  to  the 

Body  Laehinga,  two  outer  rings  at  the  side  of  each  end  of  the  bolster  of  the  carriage, 

and  Nos.  2  passing  the  respective  ends  of  the  centre  lashing  through 

the  centre  handles  of  the  pontoons,  cross  the  ends  to  each  other  under 

the  baulks,  and  then  through  the  triangular  rings  at  the  opposite  side : 

the  whole  of  the  body  lashings  are  made  fast  by  a  frapping  turn. 


TO   UNPACK  THE   CARRIAGE. 

UnUuh  and  Nos.  1,  Nos.  2,  and  Nos.  3,  unlash  and  cast  off  their  respective  ends 

eatt  off  the       of  the  body  lashings.    Nos.  3  then  unlash  the  oars  from  the  inner 
aoOy  Laskinye.  ^^^  handles  of  the  pontoons.    No.  2  lefk  gets  on  the  top  of  the 

pontoons  and  disengages  the  fenders. 

The  left  section  then  fold  up  the  body  lashings  and  place  them  in 

the  box  at  the  front  of  the  carriage.    They  also  withdraw  the  oars 

and  boat-hook  from  between  the  pontoons,  and  place  them  on  the  left 

side  of  the  carriage. 
Unkuh  the  ^os.  1  and  3  unlash  the  lashings  at  their  respective  sides  and  ends 

Pontoon  Lash'  of  the  pontoons,  No.  2  left  section  assisting  at  the  head,  and  No.  2 
''^*  right  section  at  the  stem.     The  pontoons  are  then  rolled  steadily 

down  on  two  baulks  placed  as  in  packing  them. 
UnUuhanddia-      Nos.  1  unlash  the  fore  lashings,  and  Nos.  3  the  bead  lashings  of  the 
moKn/  the  Sad-  saddles  and  dismount  them,  placing  them  alongside  their  respective 
'^'  pontoons ;  Nos.  2  at  the  same  time  unlash  the  anchor  and  buoy,  and 

place  them  on  the  right  side  of  the  carriage. 
Dismount  the        No.  1  right  places  himself  at  the  front,  and  No.  3  left  at  the  rear  of 
Stores,  the  carriage,  ready  to  hand  the  stores  to  the  right  and  left  Nos.  in  the 

following  order : 
The  cable  and  2  outriggers  to  the  right  Nos. 
5  chesses,  2  half  chesses,  and  6  baulks  respectively,  to  the  right  and 

left  Nos.,  who  will  place  those  stores  on  the  ground  on  their  own  side 

of  the  carriage,  the  Non-Com  missioned  Officers  observing  that  they 

are  neatly  packed. 


FORMING   THE    BRIDGE. 

In  forming  the  bridge,  the  detachment  of  each  carriage  form  the  crew  of  a  raft, 
whose  number  corresponds  with  the  number  of  the  carriage.  No.  1  carriage  becomes 
No.  1  raft,  and  so  on. 

The  stores  being  unpacked  and  placed  by  the  side  of  the  river,  the  bridge  is  now 
formed  by  launching  successive  pontoons  into  the  river  and  placing  the  superstructure 
on  them ;  this  is  termed — 
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BOOMING   OUT. 

The  pontoons  should  not  he  rolled  down,  hut  carefiilly  carried  to  the  edge  of  the 
water,  helow  the  position  where  it  is  intended  to  form  the  bridge,  and  they  will  be 
brought  up  to  their  places  against  the  current. 

THE    DUTIES   OF   RAFT   DETACHMENTS. 

Haft  No.  1. — Nos.  1,  cable  men,  who  will  keep  the  bridge  in  its  proper  position, 
«nd  belay  the  cables  to  the  rafts  by  the  belaying  cleats  of  the  saddles  of  the  pontoons 
opposite  to  the  anchors,  shifting  them  aa  the  bridge  is  boomed  ont,  and  taldng  great 
tan  that  they  do  not  cross  the  cables. 

*No8.  2,  SMALL  STORE  MEN,  who  take  in  four  can  and  one  outrigger,  on  the 
starboard  side  of  the  bridge,  and  three  oars,  a  boat-book,  and  another  out- 
rigger, on  the  port  side  of  the  bridge ;  which  stores  are  handed  to  them  by 
Nos.  3  of  No.  7  raft.    The  whole  of  these  stores  are  laid  across  the  pontoons. 
Nos.  3  LAY  THE  CHESSES,  taking  care  that  the  joint  of  the  two  half  chesses 
are  over  the  centre  of  the  saddles,  and  flush  with  the  belaying  cleats. 
Raft  No.  2. — Nos.  1  will  lash  the  saddles  on  the  pontoons,  which  must  be  over 
the  centre  and  within  three  inches  of  the  second  handles  from  the  ends  of  the  pon- 
toons ;  this  lashing  must  pass  three  turns  over  the  saddle  and  twice  in  front  doae  to 
the  ends  of  the  saddle,  and  be  made  fast  by  a  couple  of  half-hitches. 

Nos.  2  WILL  PASS  THE  PONTOONS,  uudcr  thc  saddles ;  and  Nos.  3  will  haul  them 
up  to  be  in  readiness. 

Raft  No.  3. — Front  Saddle  Men. — Nos.  1  and  Nos.  2  will  pass  and  pack  the 
chesses  on  the  pontoon  last  inserted ;  Nos.  3  pin  the  baulks  to  the  second  saddle  from 
the  land,  assisted  by  the  baulk  men. 

Raft  No.  4. — Baulk  Men. — No.  1  starboard  brings  up  the  right  baulk.  No.  2 
next  baulk.  No.  3  right  centre  baulk,  No.  1  port  the  left  baulk.  No.  2  the  next.  No.  3 
the  left  centre  baulk,  and  the  whole  will  assist  in  pinning  the  baulks  to  the  saddles, 
taking  care  to  pin  the  two  outside  baulks  to  the  saddles  before  any  more  are  placed. 
Rafts  Nos.  5  and  6. — Chess  Men. — Nos.  1  of  No.  5  raft  wiU  bring  up  two  half 
chesses  and  lay  them  across  the  baulks  joining  the  shore  bay, — Nos.  2  the  first  whole 
chess,  Nos.  3  the  second,  Nos.  1  of  No.  6  raft  the  third,  Nos.  2  the  fourth,  and 
Nos.  3  the  fifth,  which  must  be  brought  in  succession,  and  be  laid  in  a  similar  manner 
to  the  two  half  chesses,  with  the  wide  space  between  the  cleats  towards  the  river. 
The  chesses  must  be  laid  gently  on  the  baulks. 

Raft  No.  7. — Nos.  1  and  2  Saddle  Men. — Nos.  1  will  bring  up  the  front  saddle 
and  will  lay  it  parallel  to  the  river,  with  the  pins  towards  the  land ;  Nos.  2  will  place 
the  second  saddle  at  about  12  feet  distance,  and  in  rear  of  the  former  and  parallel  to 
it,  with  the  pins  towards  the  river,  and  so  on  alternately.  These  men  will  assist  in 
pinning  the  baulks  to  the  rear  saddle. 

Nos.  3  bring  up  the  oars,  boat-hook  and  outriggers,  and  band  them  to 

Nos.  2  of  No.  1  raft ;  taking  care  to  hand  four  oars  and  one  outrigger  to  the 

starboard  side,  and  the  remainder  of  the  stores  to  the  port  side  of  the  bridge. 

Prepare  to  No.  3  raft  will  man  the  front  saddle.  No.  4  raft  the  centre  saddle, 

doom  out.  nQd  ^o.  7  raft  the  rear  saddle.    Nos.  1  and  2  of  each  raft  will  man 

the  ends  of  their  respective  saddles. 

No.  3  the  centre  between  the  two  outside  baulks,  the  port  on  the 
port  side,  and  the  starboard  on  the  starboard  side  of  the  bridge. 

*  When  boots  can  be  obtained,  they  should  be  put  on  by  the  whole  of  the  men  of  No.  S  nit,  and 
Nos.  1  and  2  of  No.  3  raft. 


\ 
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Prtpare  to  ^ft.     The  whole  of  the  crews  of  rafts  Nos.  3,  4,  and  7  will  stoop  down 
and  lay  hold  of  the  saddle  and  banlks,  and  at  the  word  *  Lift  *  the 
whole  of  the  superstracture  will  be  raised  up. 
Boom  out.  The  bridge  is  pushed  gently  out,  until  the  pontoon  to  be  inserted  is 

in  its  proper  position  under  the  saddle. 
Doum.  The  superstructure  is  laid  gently  on  the  ground,  and  the  requisite 

stores  required  for  another  bay  brought  up ;  and  so  on  until  the  length 
of  bridge  is  completed. 

After  the  bridge  is  completed,  the  men  on  the  bridge  go  ashore  and 

fall  in  by  rafts,  in  a  line  with  and  near  the  head  of  the  bridge;  the 

Non-CommissioMd  Officers  of  each  raft  having  prenously  supplied 

themselyes  with  eight  radi  sticks  and  lashings,  two  breast  lines  and 

two  grummets,  to  make  fast  the  steering  oar. 

PoTM  by  three$     The  whole  move  off  together,  and  when  arriYod  on  the  bridge  are 

onfowrrtgpec"  not  to  be  allowed  to  keep  the  step,  as  in  military  moyements, — Nos.  1 

tve  tugiM,        ^^  ^^^  ^  halting  on  their  respective  rafts  over  the  pontoons,  and 

Nos.  2  in  the  centre  of  the  rafts,  the  Non-Commissioned  Officers  in 

the  centre  of  the  bay  on  the  lower  side  of  the  bridge. 

The  Non-Commissioned  Officers  should  immediately  make  Cut  their 
breast  lines  on  the  stream  side  of  their  ovm  raft  to  that  of  the  raft 
nearest  the  shore.  The  rack  sticks  and  lashings  should  be  reeved 
through  the  handles  of  the  pontoons,  those  for  the  starboard  *  side  of 
the  bridge  to  the  starboard  pontoon,  and  those  for  the  port  side  of  the 
bridge  to  the  port  pontoon. 
Rack  doum.  At  this  word  each  man  will  provide  himself  with  a  rack  stick  and 

lashing,  and  each  Non-Commissioned  Officer  with  two ;  Nos.  1  and 
Nos.  3  place  the  oars  and  outriggers  in  their  proper  positions,  and 
Nos.  2  hand  them  the  rack  sticks  and  lashings ;  Nos.  1  and  3  will 
rack  down  over  the  pontoons,  Nos.  2  over  the  centre  of  the  rafts,  and 
the  Non-Commissioned  Officere  over  the  centre  of  the  bays.  The 
outriggers  are  placed  over  the  centre  of  the  pontoons,  the  middle  row- 
lock being  over  the  belaying  cleat  of  the  saddle. 

The  oars  are  placed,  two  blades  being  towards  the  head  of  the 

bridge  and  two  towards  the  shore ;  the  looms  of  the  oare  resting  on 

each  other,  to  bring  them  as  close  together  as  possible ;  the  lap  of  the 

oan  and  outriggere  will  then  be  in  the  centre  of  the  raft  and  bay,  and 

they  will  be  firmly  secured  by  a  rack  stick  and  lashing. 

This  is  a  most  important  operation,  and  adds  greatly  to  the  strength  of  the  bridge; 

it  should  be  frequently  practised  by  the  men  before  the  bridge  is  broken  up.    The 

Non-Commissioned  Officers  should  at  all  times  make  themselves  perfectly  satisfied 

that  the  whole  of  the  rack  sticks  and  lashings  are  properly  secured. 

When  the  baulks  are  laid  at  close  order  for  the  passage  of  heavy  artillery,  the 
bridge  is  strengthened  by  passing  one  of  the  side  pieces  under  the  ends  between  tlie 
two  flret  holes  in  the  baulks,  and  they  are  lashed  with  the  carriage  lashings  by  reeving 
them  through  the  holes  of  the  baulks,  and  then  making  fast  by  frapping  turns  round 
the  whole,  drawing  the  lashings  close  up  to  the  side  pieces  between  the  baulks. 


*  In  speaking  of  the  sUrboard  or  port  ride  of  the  bridge,  it  ii  supposed  that  the  river  is  to  the 
front  when  standing  on  the  shore  from  whieh  the  bridge  was  formed. 
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TO   DISMANTLE   THE   BRIDGE. 

Prepare  to  dit-      In  dismantling  the  bridge,  the  tune  dittribntioii  of  the  men  holds 
^"^ontle,  good,  each  man  undoing  what  wag  previously  done  by  him  at  the 

formation  of  the  bridge. 
DUmantle.  The  chesses  connecting  the  bridge  with  the  shore  are  to  be  first 

taken  off,  and  the  bridge  is  then  to  be  drawn  towards  the  land  by  the 
baulks,  till  the  first  pontoon  comes  to  the  bank  of  the  river ;  its  saddle 
is  then  unlashed,  and  the  pontoon  is  withdrawn  by  the  proper  numbers 
detailed  in  the  formation  of  the  bridge,  viz.  Not.  2  of  No.  3  raft.  In 
like  manner  two  more  sets  of  chesses,  and  two  more  pontoons,  are  to 
be  withdrawn  from  the  saddles,  so  that  three  saddles,  with  their  baulks 
pinned  to  them,  are  on  shore.  The  baulks  of  the  first  raft  are  then 
unpinned  and  removed,  and  the  bridge  being  drawn  further  in,  the 
same  process  is  repeated  until  entirely  dismantled. 


BRIDGE,   BOAT.*— Plate  VIII. 

Small  craft  should  be  collected  from  up  and  down  the  stream,  as  well  as  from 
tributaries  to  the  river ;  and  when  a  bridge  of  this  sort  is  contemplated  in  the  pre- 
sence of  an  enemy,  a  rapid  and  well«disguised  movement  should  be  made  to  collect 
the  boats. 

Such  vessels  as  are  built  for  cargo  are  best  adapted  to  this  purpose, — neglecting 
the  slighter  kinds  of  boats  used  for  passengers  only,  except  the  few  that  mi^  be 
necessary  during  the  construction  of  the  bridge. 

As  soon  as  they  are  assorted  to  each  side  of  the  river,  the  inequalities  of  size, 
and  the  irregularities  that  would  be  thereby  produced  in  the  bridge-floor,  must  be 
made  good  by  trestles  (figs.  1,  2,  Plate  VIII.)  along  the  centres  of  the  boats:  the 
baulks  must  lie  on  these  trestles,  and  never  on  the  gunwales  of  the  boats,  which 
would  certainly  be  crippled. 

Allowance  must  be  made  for  the  degree  of  pitching  and  rolling  to  which  the  boats 
may  be  subject, — ^in  the  distances  between  them, — and  in  the  manner  and  extent  to 
which  the  baulks  are  to  overlap  one  another  at  the  ends.  On  the  Adour  Bridge,  this 
motion  was  occasionally  so  great  as  to  render  it  then  fit  only  for  Infantry.  Whether 
the  boats  are  to  be  anchored  stem  and  stern  throughout,  or  partially  so,  vrill  depend 
on  liability  to  turn  of  tide,  backwater,  floods,  &c. 

Bridges  should,  in  general,  be  on  straight  lines  across  the  river ;  the  idea  of  their 
receiving  strength  from  an  arched  form  is  fallacious,  as  no  general  lateral  abutment 
takes  place ;  each  part  being  mainly  dependent  on  its  ovm  moorings :  in  tide-rivers, 
likewise,  this  arrangement  would  be  reversed  every  tide. 

The  sizes  of  the  boats  cannot  well  be  specified ;  the  most  suitable  must  be  taken 
that  can  be  had ;  but,  generally,  they  should  be  such  that  when  the  bridge  is  com- 
pleted, and  under  its  extreme  burthen,  the  boats'  gunwales  should  be  at  least  1  foot 
above  the  water. 

Mem". — The  Bridge  over  the  Indus,  by  Capt.  G.  Thomson,  H.E.I.C.  Engineers,  is 
recommended  as  an  excellent  study  in  Boat  Bridges. — See  Professional  Papers,  vol.  iv. 
p.  92. 


*  Abridged  and  modified  from  Sir  H.  Douglas. 
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BRIDGE,  BOPE.— PlitelX. 

Rope  Bridges  of  a  complicated  description  are  not  given,  being  unfit  for  military 
purposes,  and  especially  objectionable  on  the  grounds  of  economy,  and  liability  to 
destruction.* 

Those  that  are  suited  to  temporary  and  military  purposes  are  extremely  simple : 
that  made  by  Colond  Sturgeon,  o?er  the  broken  arch  at  Alcantara,  in  1810,  is  given, 
chiefly  firom  a  drawing  by  the  Staff  Corps.  This  Rope  Bridge  spanned  100  feet ;  it 
was  removed  and  replaced  with  ease,  aud  was  readily  packed  for  transport.  It 
was  adopted  from  the  impoasibility  of  procuring  proper  timber  to  restore  the  commu- 
nication. 

Colonel  Sturgeon's  Bridge  is  constructed  thus : — Three  hawsers,  a,  are  stnuned 
between  2  beams,  b  ;  over  this,  by  means  of  the  blocks  and  tackles,  c,  is  drawn  the 
net-work,  d  (stretched  between  the  2  beams,  e),  which  supports  the  cross-beams,  r, 
bearing  the  joists,  o,  and  the  planking,  h.  The  whole  is  steadied  by  the  guys,  i.f 
The  net-work  outside  the  planking  is  covered  by  a  stripe  of  tarpaulin,  j,  to  prevent 
horses,  &c.,  from  being  frightened ;  and  a  light  side  fence  of  rope,  k,  supplies  the 
place  of  a  hand-rail. 

A  and  B  are  hauled  tight  by  capstans  to  the  5  tackles,  c,  at  each  end.  b  and  c  lie 
in  grooves  cut  in  the  road-way :  b  also  passes  through  the  parapet  wall  on  both  sides, 
if  for  the  restoration  of  a  bridge ;  or  is  abutted  behind  piles,  or  trees  growing  on  the 
banks,  if  for  an  independent  bridge,  d  and  m  are  strained  in  like  manner,  d  con- 
sists of  one  rope,  passed  19  turns  round  b,  within  the  breadth  of  18  feet;  the  10-feet 
lengths  for  f  are  marked  off,  and  well  tarred  at  the  places  where  f  are  to  lie :  these 
10-feet  lengths  are  subdivided  into  3  parts  to  mark  the  meshes,  which  are  gathered 
in,  and  seized  with  spun-yam.  f  are  notched  at  1-foot  intervals,  so  as  to  fit  down  on 
the  net-work,  to  which  they  are  lashed  by  a  running  lashing  of  Hambro'  line,  g  in 
10  rows ;  these  are  rounded  off,  and  strapped  with  iron  at  the  ends ;  the  holes  a,  a,  a, 
fig.  3,  admit  of  adjustment  in  the  wood- work,  when  any  change  of  length  takes  place 
in  the  rope-work,  frt)m  contraction  by  wet,  or  extension  from  the  weight  supported. 
The  planking,  h,  is  looped  together  by  spun-yam  at  b,  b,  fig.  1. 


*  A«  an  extreme  case,  however,  a  sketch  of  a  Field  Saspension  Bridge,  somewhat  on  Dredge's 
principle,  is  given,  fig.  9,  Plate  XtV.  The  strong  cables  that  are  necessary  where  all  the  weight  rests 
on  two  or  three  nuun  ropes  are  not  alwavs  to  be  had :  in  the  present  instance,  where  the  burthen 
ia  divided  among  many  suspenders,  far  smaller  and  more  generally  obtainable  materials  will  suf- 
fice. In  the  sketch,  the  point  a  is  obtained  by  a  suflScient  number  of  jumpers  sent  into  the  face  of 
the  rock ;  the  ends  of  the  ropes  being  secured  in  like  manner  above,  if  no  trees,  Sec,  &c.,  are  to  be 
had.  Should  no  such  local  resources  for  fixing  a  and  b  present  themselves,  strong  trestles  must  be 
substituted.    This  sort  of  bridge  must  be  well  steadied  by  guys. 

t  Cannot  be  shewn  in  the  Plate :  they  led  from  the  centre  of  the  bridge,  on  both  sides,  to  the  banks 
above  and  below. 
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Table  qf  Materiali  and  Tran^Mfri  neeeMtaryfor  a  Briigt  oi  ttbom  deicHM. 


StOfM* 


{ 


A 

C 

D 
I 


{ 


TIMBER. 

End-ties  .  . 
Mainbeanu 
CroM  ditto  . 
Joists,  single 
Ditto,  double 
Planking,  9  inches  wide 


IftOPE-WOBK,  &c. 

Hawsers .... 
Tackles   .... 
Lashings  to  blocks,  &c 
Net-work    •    •    . 

Gnys 

Side  fences  .  .  . 
Lashings  to  f  .  . 
Tarpaulins  .  .  . 
Spun-yam  .  .  . 
Treble  blocks  •  • 
Double  ditto    .    . 


No. 


6* 

2 

11 

50 

100 

187 


3 

10 

40 

1 

4 

2 

11 

2 

4 

20 

8 


Dimensions. 


Length. 


ft.    in. 
15     0 


22 
20 
11 
11 
12 


0 
0 
4 
4 
0 


Breadth. 


ft.    in. 


1 
1 
0 
0 
0 
0 


0 
0 
6 
2 

H 
9 


Depth. 


ft.    in. 
1     0 


Weight. 


Dt/ttSL, 


1 
0 
0 
0 
0 


0 
8 
6 
6 

H 


Total  timber  • 


170  0 

96  0 

30  0 

^000  0 

200  0 

400  0 

50  0 

100  0 

cwt. 

1  3 

0  9 


Total  rope,  &c    . 
Total  weight  of  bridge    . 


9-inch. 
4^inch« 

3-inch. 

l^-inch. 
Hambro'  line. 
3 


V 

» 

>» 

» 

f* 

>f 

>t 

» 

Ibt. 

^  3000 
1.^1760 
iJ2960 
^o|1920 
212840 
^    8440 


21520 


6126 


Qnm, 


cwt. 


27646       248 
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ill 

hi 


56 


2 
1 

2 
.1 
2 
6 


1 
1 


^  1 
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BRIDGE,  BOAT  AND  ROPE.— Plate  Vin. 

The  Bridge  over  the  Adour,  designed  by  Colonel  Sturgeon,  of  the  Staff  Corps,  and 
executed  by  the  Royal  Engineers,  is  the  finest  example  on  record  of  this  kind  of  com- 
munication. 

The  arrangement  of  the  tension  gear  is  much  the  same  as  that  used  at  Alcantara. 

The  Plate  and  Description  are  from  Sir  H.  Douglas,  and  Sir  J.  T.  Jones,  R.E. 

"  Forty-eight  chasse-mar^  were  taken  up  in  the  ports  of  St.  Jean  de  Luz,  Socoa, 
and  Passages ;  collected  at  Socoa,  and  each  loaded  with 

48  3-inchpUnks,  9"xl2". 

1  Sleeper,  10"  x  10",  notched  thus :        |     ^  ^ 

2  Hand  saws. 
2  Axes. 

2  Skeins  Hambro'  line,  to  lash  the  planks  to  the  outside  cables.    Two  men  of  the 


IS 


IS 


^ 


% 


*  In  moontainous  countries,  it  will  nurely  be  practicable  to  carrj  beams  long  enough  to  go  through 
both  parapet  walls  of  such  a  bridge ;  nor  is  it  always  easy  to  obtain  them.  Three  pieces  have  theie- 
fore  been  allowed  for  each  end-tie,  to  be  made  into  one  beam  thus, — ^by  lashing  them  together :  pro- 
vision is  made  in  c,  aboTC,  for  these  lashings. 


[ 


I 


T 
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Corps  of  Royal  Sappers  and  Miners  were  put  on  board  each  vessel  to  level  the  waist- 
boards  with  the  decks,  so  that  the  cables  might  be  stretched  across  as  soon  as  the 
vessels  should  be  moored.  The  floor  was  supported  by  five  cables,  lashed  in  the 
notches  of  a  sleeper  placed  fore  and  aft,  on  the  deck  of  each  vesseL  Five  cables, 
13  inches  in  circumference  each,  and  120  fathoms  long,  were  put  on  board  the  chasse- 
mar^  destined  for  the  centre  of  the  bridge,  and  so  coiled  that  they  could  be  handed 
up  the  hatchways,  right  and  left,  at  the  same  time. 

''  The  river  was  bounded  on  both  sides  by  perpendicular  stone  walls,  14  feet  high, 
and  the  same  thickness.  That  on  the  left  bank  was  backed  behind  by  sand,  level  to 
its  surface;  while  the  ground  behind  the  wall  on  the  right  bank  was  12  feet  lower 
than  the  top  of  the  masonry,  and  covered  at  high  tide  by  7  feet  water.  The  rise  of 
the  tide,  at  springs,  was  14  feet. 

**  On  the  right  bank,  the  end  of  each  cable  was  fastened  to  an  iron  18-pounder, 
which  was  thrown  over  the  walL  Those  parts  of  the  cables  which  rested  on  the  ma- 
sonry were  served  with  green  bullock  hides,  to  prevent  rubbing.  On  the  left  bank, 
they  were  stretched  by  capstans  and  gyn-tackles,  fixed  to  a  frame  of  timber  laid 
on  the  sand  behind  the  wall,  3  feet  lower  than  the  top  of  the  masonry,  (Bridge, 
Plate  VIII.  figs.  5,  6,)  and  loaded,  in  the  rear,  with  sand-bags,  to  prevent  it  from 
tilting  upwards. 

"  The  chief  disadvantage  in  substituting  cables  for  beams  is,  that  the  navigation  of 
the  river  cannot  be  opened  by  removing  one  or  two  boats,  with  their  proportion  of 
floor ;  for  the  cables  being  stretched  by  capstans  from  bank  to  bank,  and  only  borne 
by  the  boats,  cannot  be  secured  but  by  spanning  the  whole  river.  Cables  are,  more- 
over, expensive,  and  with  every  precaution  very  soon  chafe.  Hence  the  application, 
excellent  as  a  temporary  expedient,  should  be  replaced  by  beams  as  soon  as  they  can 
be  procured ;  when  care  must  be  taken  to  apply  them  so  as  to  allow  for  the  undu- 
lating motion  of  the  bridge  in  gales  of  wind." 


Memorandum.* — In  the  first  instance,  the  boats  had  each  one  anchor  ahead,  and 
another  astern,  so  as  to  meet  the  turn  of  tide ;  but,  from  the  violence  of  the  current, 
it  was  soon  found  that  not  less  than  two  anchors  at  each  end  were  necessary.  In  this 
case,  great  care  is  required  to  avoid  fouling  the  anchors,  and  it  will  be  best  done  by 
their  being  cast,  as  it  were,  2  deep,  by  the  alternate  boats  throwing  them  out  as  far 
from,  and  the  others  as  near  to,  the  bridge,  as  can  be  done  with  safety  and  con- 
venience. 


^  By  a  R.  E.  OfBcer  who  saw  the  bridge. 
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BRIDGE,  CASK.— PUte  XL 

When  no  Pontoons  or  Boats  can  be  had,  Casks,  formed  into  Piers,  offer  a  good 
substitute;  they  were  thus  used  by  Lieut.-Colonel  Goldfinch,  R.E.,  over  the  NWe,  in 
January  1814. 

The  Chatham  practice  is  given,  as  arranged  by  Lient.-General  Sir  Charles  Pasley, 
based  on  the  above  and  other  experience ;  leaving  modifications  to  the  circumstances 
of  the  service  under  which  they  are  required. 

General  Pasley's  Bridge  consists  of  rafts  managed  much  on  the  same  principle  as 
the  modem  Pontoon  Equipments ;  each  raft  composed  of  the  ordinary  superstructure 
laid  on  two  piers  of  seven  casks  each,  —  put  together  as  shewn  in  figs.  1,  2,  3, 
Plate  XI. 

The  stores  for  such  a  raft  will  be — 

14  Casks,  or  water-butts,  4'  Z"  long  x    i  o'  2"  i  ^^^^^'^^'1^%  174  lbs.  in  weight. 

A        4  Side  pieces,  each  21'  x  A"  x  5". 
B       4  Slings,  each  36'  of  2  V  rope. 
0      24  Braces,  each  IS'  of  1 V  rope. 
D        2  Transoms,  1 

10  Baulks,  (5  for  Raft,  5  for  Bridge,)  leach  22'  8"  x  4"  x  4f '. 
2  Spare  baulks,  J 

2  Anchors,  cables,  buoys,  and  lines. 
2  Boat-hooks ;  besides  oars,  rack  lashings,  &c. 
Plank,  or  fascines,  for  the  floor. 

When  a  bridge  is  to  remain  in  the  water  for  any  length  of  time,  chain  may  be  tnb- 
stitnted  for  rope  in  the  parts  immersed ;  or,  as  was  done  on  the  Nive,  the  casks  may 
be  enclosed  in  an  open  frame  of  wood-work. 

At  open  order,  each  raft  will  give  about  37  feet  of  bridge,  about  18  feet  wide,  and 
will  bear  Infantry,  Cavalry,  and  a  light  6-pounder. 

At  common  order,  each  raft  will  give  about  31  feet  of  bridge,  and  vrill  support  a 
medium  12-pounder  limbered  up,  complete  with  ammunition. 

When  heavy  artillery  is  to  be  passed,  it  must  be  towed  on  rafts  consisting  of  three 
or  four  piers  instead  of  two;  the  floor  proportionally  strong;  thus  the  weightiest 
ordnance  may  be  taken  across,  the  platform  being  about  30  feet  long  x  18  feet  wide. 

To  insure  stability,  the  piers  should  never  be  less  than  20  feet  long  in  any  case. 

Cask  rafts  can  be  rowed  with  tolerable  facility  in  still  water,  or  in  nooderate  car- 
rents,  but  not  against  a  strong  one  or  a  high  wind.  In  rapid  rivers  they  are  apt  to 
have  the  stream  end  borne  down  ;  which  must  be  remedied  by  giving  a  stream  anchor 
and  cable  to  each  pier,  secured,  not  immediately  to  the  pier  itself,  but  to  a  cask  close 
in  front,  which  is  interposed  as  a  breakwater,  and  which  is  attached  to  the  end  of  the 
pier :  or  the  force  of  the  water  may  be  reduced  by  a  projecting  triangular  breakwater 
of  l^-inch  plank,  instead  of  the  detached  cask. 

It  is  desirable  to  have  the  anchors  and  cables  laid  as  moorings  before  the  rafts  are 
brought  off  to  their  stations,  which  are  marked  by  the  two  continuous  buoys  support- 
ing the  ends  of  the  cables.  If  only  a  small  boat,  or  Blanshard's  Infantry  Raft,  can  be 
had,  it  should  be  used  in  taking  out  the  anchors  ;  if  not,  a  cask  raft  must  be  used, 
taking  care  to  work  and  drop  dawn  the  stream  as  much  as  possible. 


*  If  these  cannot  be  obtained  in  one  length,  they  must  be  made  by  lashing  two  thovter  piec«» 
together. 
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Tbt  hthtwing  Table  ii  unngeil  in  reference  to  Commiiianit  and  AdminJtyCwikt, 
bting  time  that  ibmj  often  be  iTatlablei  or  trill  lene,  by  approximation,  for  others. 


Cuk,  ft,.. 

1 
1 

Ill 

■R„ 

..f 

iSgelba, 

s^. 

Bi%J 

L=„gth. 

UCD, 

»ou» 

Imp, 

■ft 

110 

H,.. 

ft.  in. 

ft.   U, 

fl,    in. 

tilt. 

Leagnet   .    . 
Butt    .    .    . 

330 
IGH 

a    6 

2     2 

3     H 

2   g 

i   101 
4      4] 

1746 
1173 

2 

2 

:} 

ITiedfotwaterbefore 
the  introduction  of 
iron  tanka. 

Puncheon     . 

?2 

135 

2      1 

2     4 

3      5 

694 

2 

54 

109 

2    4 

3     0 

570 

Barrel.    .    . 

34 

71 

2      1 

2     7 

407 

Chitfly  used  for  rum. 

Half-hogiheid 

26 

59 

1  101 

2     i 

292 

2 

KildeiUn      . 

16 

45 

1     8 

2     0 

194 

2 

IrUhbarrd   . 

37 
25 

53 
47 

2     1 

1      81 

2    71 

2     4 

428 

:} 

Oeef  and  pork. 

Hutton'*  Bnle  for  content!  of  cailu,  modEGeit  for  imperial  gallon),  becomei— 
r  X  0003143      ^conlent  in  tbs,  nater, 
(39TP  +  2bd'  +  26Dd)xL^   x '00003143  ^content  in  gallona, 

l_  X  -0000aaa43-conleut  in  cubic  feci, 
^leicD  and  d— bilge,  and  head  diameter* ;  L  =  lei^fa;  all  in  inchca. 


BRIDGE,  TRESTLE.— Plate  Xl. 

TbeH  are  cbiefly  applicable  to  riien  in  hill;  countriea,  nhere  the  atream— liable  to 
■ndden  awellingi  —  it  generally  loo  deep  to  be  forded;  andnhen  a  Pontoon,  Boat,  or 
Caak  Bridge  is  not  applicable,  cannot  he  obtained,  or  cannot  be  forwarded. 

The  treaties  can  be  made  of  rough  materials  on  the  spot ;  or  may  be  framed  in  the 
lear,  p*s*ed  on  in  piecea  on  mules,  and  quickly  put  together  on  the  bank. 

To  give  atability  when  sudden  risinga  may  be  expected,  or  when  the  current  ia 
atrong,  heavy  stones  may  be  piled  up  inaide;  strong  aheer  linea,  or  even  cablea,  may 
be  passed  across,  to  which  the  heada  are  to  be  laahed  as  the  treitJes  are  laid,  aucces- 
Kwly  1  large  killicka  may  alao  be  thrown  out. — See  fig.  6,  Plate  XI. 

Tbe  flgare  given  is  nearly  that  of  a  Bridge  by  Lieutenant  Wright,  R.E.,  attached 
Id  Sir  Rowland  Hill'a  Diviaion  in  1812,  If  of  yellow  pine,  such  a  trestle  will  weigh 
■boat  91  cwt. ;  and  the  auperslructure  per  bay  of  15  feet,  including  cables,  will  be 
Aout  16  cwt,  in  addition.  In  the  above  inatanc*,  bacine*  were  nsed  where  planking 
could  not  be  obtained.f 


192  BRIDGE^    RAPT — PILE    AND    SPAR. 

According  to  Sir  Howard  Douglas,  Colonel  Sturgeon,  of  the  Staff  Corps,  threw  a 
bridge  over  the  Agueda,  at  the  ford  of  MariaWa,  near  Ciudad  Rodrigo,  396  feet  long, 
on  18  trestles,  which  were  well  loaded  with  stones,  secured  by  coarse  wattling,  which 
allowed  the  water  to  pass  through. 

In  the  construction,  care  should  be  taken  not  to  weaken  the  timber  by  mortises  and 
tenons,  or  by  halving.  If  the  pieces  are  to  be  carried,  and  used  a  second  time,  it 
would  be  desirable,  if  iron  and  a  small  forge  can  be  obtained,  to  make  a  certain  num- 
ber of  bolts  and  screws  for  fixing  the  work  together. 


BRIDGE,  RAFT.— Plate  XII. 

The  last  expedient  that  should  be  adopted  by  an  army  in  motion ; — ^to  such,  it  is  an 
indifferent  substitute  for  Boats,  Pontoons,  or  Casks,  either  when  employed  as  a  Flying 
Bridge  (TraU,  or  Pivot),  or  as  a  Fixed  Bridge. 

It  has  the  lowest  degree  of  buoyancy*  and  general  manageability,  and  is  inappli- 
cable when  the  passage  of  a  river  is  likely  to  be  contested  with  animation. 

Its  merits  are,  that,  at  the  expense  of  time,  it  can  be  constructed  with  less  experi- 
enced workmen ;  that  it  saves  carriage,  as  it  can  be  only  made  of  materials  on  or  near 
the  spot, — cables,  and  a  few  such  stores,  being  all  that  is  indispensable  from  the  rear ; 
that  it  is  not  liable  to  be  sunk ;  and,  if  allowed  to  remain  undisturbed,  will  last  a  long 
time  with  moderate  repair. 

Plate  XII.  gives  the  general  form  and  construction.  The  rafts  should  not  be  less 
than  45  feet  long ;  they  are  best  bound  together  by  withes  or  ropes,  and  stiffened 
with  cross  and  diagonal  braces.  They  are  most  readily  built  on  the  water ;  but,  if 
they  must  be  made  ashore,  they  should  be  put  together  across  two  parallel  baulks,  or 
trimmed  trunks  of  trees,  sloping  towards  and  close  to  the  river,  so  as  to  be  easily 
launched.  With  numerous  and  experienced  workmen,  such  a  raft  may  be  made  in  5 
or  6  hours.  An  independent  raft  will  require  (on  an  average)  two  rows  of  trees  at 
least  to  float  as  many  men  as  can  stand  upon  it,  unless  the  trees  are  very  large, — ^when 
they  cease  to  be  manageable,  and  are  scarcely  applicable. 

Whether  they  are  to  be  anchored  in  connection  with  a  sheer  line  or  not,  depends 
on  circumstances ;  the  anchor,  in  such  cases,  may  well  be  the  fisherman's  vrooden 
killickf  (see  Plate  XI.  fig.  6),  unless  the  bridge  is  to  last  for  any  time,  or  is  liable  to 
unusually  violent  currents.  Such  were,  however,  used  in  the  Passage  of  the  Indus  in 
1839 ;  and  by  a  sufficient  increase  to  their  number  and  weight  (even  to  i  ton)  yvery 
powerful  streams  over  rocky  bottoms  may  be  mastered. — See  Professional  Papers, 
vol.  iv.  Paper  VI. 

The  figure  is  nearly  the  same  as  that  given  in  Laisn^'s  '  Aide-M^oire.' 


BRIDGE,    PILE  AND  SPAR.— Plates  X.  XI. 

Piles  are  used  merely  to  obtain  supports,  either  as  piers  or  abutments ;  they  are 
especially  applicable  when  deep  and  vride  rivers  are  to  be  crossed ;  but  the  nature  of 
the  bed  must  be  considered  before  any  operation  can  be  attempted. 

Pile-engines  form  part  of  the  French  Engineer  Reld  Equipment;  the  rough 
approximate  expedients  for  supplying  their  place,  either  as  a  ram  or  as  a  tilt^ 
hammer,  are  too  obvious  to  require  a  description. 

*  And  if  down  for  any  length  of  time,  becomes  water-logged, 
t  Clay  tecored  by  matting  may  be  lued.'fdt/ort. 
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Sptn,  btulki,  &C.,  can  be  applied  as  supentructure,  to  either  a  piled  or  any  other 
pier  or  abatmeDt ;  whether  to  form,  or  to  restore,  a  communication.  The  series  of  such 
bridges  as  may  be  used  in  field  operations  gives  much  of  the  earlier  history  of  framing 
and  trussing,  in  reference  to  roofs  as  well  as  bridges.  Of  these, — the  1st  would  be 
mefdy  spanning  the  opening,  with  timber  sufficiently  long,  and  covered  with  cross 
planks ;  or,  in  default  of  these,  with  fascines. 

The  2nd,  and  next  rudest  form  of  arch  (particularly  observable  in  Egyptian  archi- 
tecture), is  very  strong,  easy  of  construction,  and  of  frequent  occurrence  in  Nova 
Scotia  (see  Plate  X.  figs.  1,2) ;  the  timbers  being  notched  roughly  into  one  another, 
aa  is  done  in  building  log-houses.    A  few  of  the  upper  courses  may  be  trenailed  down. 

The  3rd  step  is  given  in  figs.  3,  4. 

The  4th  in  figs.  5,  6.  In  the  construction  of  this,  the  first  thing  is  to  form  a  horse, 
or  trestle,  on  which  the  remainder  of  the  work  is  to  lie  until  secured :  to  effect  this, 
cut  a  step,  a,  low  down,  and  well  in  rear  of,  the  arch,  so  as  to  admit  of  a  strong  party 
standing  there  to  pull  over,  and  hold  up  vtrith  ropes  and  by  main  force,  the  2  pair  of 
spara,  b,  6,  V  b'  and  the  cross  piece,  c,  previously  lashed  togetlier,  and  fitted  with  4 
guys  at  each  end ; — thus  firmly  held  up,  2  light  and  active  men  climb  up,  and  lash 
e,  e,  <f,  <f :  a  geueral  framing  being  thus  made,  the  rest  may  be  added  in  the  following 
order: — the  remaining  rafters,  g, — the  cross  pieces,  c\j,j, — the  remaining  collars,  </, 
-—the  cross  pieces,/,/, — the  frames,  h  (like  ladders  on  their  sides),  going  entirely  across 
aa  intermediate  supports ;  and  finally,  the  joists  and  planking,  or  fascines.  Diagonal 
braces,  t,  t,  t,  must  be  used,  to  give  general  lateral  stability  during  the  process  and  at 
its  completion. 

The  5th,  figs.  7,  8,  applicable  when  2  spars  will  not  reach  across :  it  may  be  exe- 
cuted in  much  the  same  way ;  paying  great  attention  to  fix  diagonal  braces  as  soon  as 
possible,  even  if  but  temporarily. 

Both  of  these  can  be  more  readily  thrown  across  an  open  stream  (where  there  is 
plenty  of  room  to  extend  the  guys,  and  put  on  main  force  in  the  first  instance,)  than, 
as  above,  in  the  repair  of  a  bridge. 

Figs.  9, 10,  Plate  X.;  figs.  11, 12, 13,  Plate  XL,  are  common  in  Canada.*  In  a  roof, 
the  weight  is  thrown  on  the  rafters,  and  the  cohesive  strain  on  the  tie-beam  and  king- 
post. In  these  Bridges,  the  tie-beam  bears  the  transverse  strain,  whilst  the  tendency 
is  no  longer  to  snap,  but  to  crush,  the  rafters,  as  well  as  to  pull  up  the  king-post,  or 
force  its  head  off.  In  fig.  1 1,  the  rafters,  a,  a,  of  fig.  9,  Plate  X.,  are  represented  by  the 
shores,  b,  b. 

The  above,  as  elements,  can  be  occasionally  combined, —  e,  g. — fig.  3  with  figs. 
9  and  12 ;  or  they  may  be  repeated  as  separate  and  successive  arches,  as  well  as  ex- 
tended in  width,  so  as  to  be  doubled  or  trebled  laterally,  as  in  fig.  13,  &c.,  &c. 

The  minor  details  of  construction,  in  the  above,  are  left  to  the  general  experience 
of  the  Officer;  but  he  cannot,  in  figs.  9  to  13,  too  carefully  avoid  crippling  the  main 
pleoea,  by  halving,  or  by  using  mortises  and  tenons,  dovetails,  &c.;  all  of  these,  not 
only  enfeebling  the  whole,  but  (the  mortise  and  tenon)  rendering  it  difficult  to  take 
down  a  bridge  satisfactorily  for  repair  or  removal;  and  the  dovetails  giving  a 
treacherous  hold,  especially  in  the  green  woods  likely  to  be  used  in  field  practice.  In 
lien  of  these,  couplings  should,  as  much  as  possible,  be  made  by  mere  fishings,  cover- 
ing and  steadying  the  abutments, — by  the  simplest  kinds  of  keyed  scarphing, — or  by 
iron  strapping,  if  obtainable. 

Troops  should  not  be  allowed  to  keep  step  in  marching  over  Field  Bridges,  as 
they  are  rarely  stable  enough  to  bear  the  accumulating  oscillatiuns  thereby  produced. 


*  Sue  PrulvBsional  Papurb,  \oI.  iii.  p.  \63. 
VOL.  I.  N 
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A  Buiall  iron  Suspension  Bridge  was  some  few  yean  since  carried  away  by  the 
neglect  of  the  Officer  in  command  of  a  detachment  to  give  the  word  *  March  at 
ease/  They  who  have  been  stationed  at  St.  John's,  Montreal,  will  remember  how 
advisable  this  precaution  was  in  crossing  the  Richelieu  by  the  long  feeble  wooden 
bridge  built  on  the  resources  of  a  private  speculator. 


BRIDGE,  FLYING,  SWING.— Plate  XIII.  figs.  1  to  5. 

Such  Bridges,  as  well  as  those  of  Boats,  are  frequently  used  on  the  Rhine — a  river 
on  which  permanent  structures  would  be  objectionable  in  certain  military  points 
of  view,  as  well  as  in  those  of  a  mercantile  natiu^,  as  impeding  the  great  timber 
rafts  which  are  constantly  floated  down  from  the  upper  Rhine  as  long  as  the  river 
remains  free  from  ice. 

In  this  description  of  Swing  Bridge,  the  necessary  obliquity  to  the  stream  is 
given  by  the  rudder.  Fig.  1  shews  the  bridge  in  plan  as  it  swings  from  side  to  side 
at  the  lower  end  of  a  mooring  chain,  about  650  yards  long,*  the  upper  end  being 
well  fixed  and  anchored  in  the  centre  of  the  stream,  and  the  intermediate  length 
supported  on  boats. 

The  wharfs  which  receive  the  bridge  on  its  arrival  are  moveable,  and  so  arranged 
by  floating  them  on  boats  like  those  of  the  bridge,  that  they  can  be  adjusted  to 
any  state  of  the  waters :  there  is  a  difference  of  30  feet  between  the  extreme  levels 
at  Bonn  on  the  Rhine. 

Rrferencet,    Fig.  1. 

a,  the  platform,  say  3"  pine  planking  on  rafters  8"  x  8''  and  4  feet  apart,  lying  across 
the  boats;  ends  projecting  4  feet  beyond  the  outer  sides.  The  boats  are  very 
strong,  decked,  and  nearly  flat-bottomed ;  they  bear  the  platform  as  it  rests  upon 
the  deck,  about  5  feet  above  the  water. 

b,f  the  horse  on  which  the  mooring  rides  and  traverses;  the  traversing  beam 
is  under,  and  parallel  to,  the  top  beam. — See  fig.  2. 

c,  from  the  adjusting  windlass,  c  to  o,  the  mooring  is  a  d''  hawser;  bat  from  o  to  the 
pivot,  a  chain  composed  of  bar  links  2  feet  long,  and  connecting  rings ;  both  links 
and  rings  of  about  ^"  square  bar  iron. — See  fig.  3. 

The  length  of  the  mooring  depends  on  the  width  and  velocity  of  the  stream ; 
but  it  is  not  customary  to  make  it  less  than  the  breadth  of  the  river.  At  Bonn, 
between  the  bridge  and  pivot,  it  rests  on  9  boats. — See  fig.  4. 

df  df  rudders. 

«,  e,  battens  nailed  to  the  deck,  to  which  the  steersman  stays  that  tiller  at  which 
he  does  not  stand,  by  means  of  a  sort  of  boat-hook. 

/,/,  cross-beams,  a  few  inches  above  the  deck,  which  vrith  the  heads  g, 

g,  g,  serve  for  belaying,  &c. 

A,  h,  small  capstans  to  check  the  bridge  when  it  arrives  at  the  wharf,  as  well  as  to 
bring  it  up  square  alongside  of  this  last :  a  6"  rope  is  used  for  this.    The  checking  is 


*  According  to  the  Belgian  Engineer  Regulations  relative  to  Field  Bridges,  the  length  of  the  chidn 
should  be  not  less  than  14  width  of  riTer. 

t  In  the  Swing  Flying  Bridge  oyer  the  Oder,  (between  Freienwalde  and  Stargard,)  instead  of  a 
*  horse '  there  is  a  mast ;  and  in  lieu  of  one  chun  mooring  in  the  stream  there  are  two  3-inch  ropes 
fastened  near  the  top  of  the  mast,  which  are  wound  up  on  each  bank  by  horse-power,  (to  assist  the 
stream  and  rudders,)  on  wcanis,  alternately,  as  the  ferry  niOTcs  from  side  to  side.  The  Oder  is  here 
about  100  yards  broad,  and  is  crossed  in  about  6  minutes. 
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also  awbted  by  letting  fall  a  drag-board,  which  hangs  ready  across  the  bows,  at 
f ,  q,  as  ioon  as  the  bridge  comes  within  a  few  yards  of  the  side. 

t,  t,  little  wooden  rollers,  set  vertically  iu  the  framing  of  the  railing. 

jt  eonnecting  beam. 

i^  i,  hatches. 

I,  seats  for  passengers. 

My  m,  railing. 

»,  fi,  entrances. 

o,  point  of  junction  of  cable  and  chain  in  the  mooring. 

PfP,  anchors  in  case  of  accident :  a  row-boat  is  likewise  attached  to  the  bridgo. 

Iq  the  winter,  should  there  be  much  drift  ice,  thcbc  bridges  become  uscles;} ;  their 
place  is  then  supplied  by  common  ferr^'-boats. 

The  preceding  account  is  that  of  one  of  the  largest  bridges :  fig.  5  refers  to  one  of 
the  smaller  class,  at  Linz,  also  on  the  Rhine. 

It  consists  of  only  a  single  boat  about  12  feet  wide,  and  pcrhr^.ps  30  feet  long. 

The  oblique  direction  in  this  sort  of  Swing  Bridjro  is  given  by  the  chain  rf,  A,  e. 
a,  bt  c,  is  the  mooring. — rf,  6,  «>,  a  small  chain  passing  througli  a  Mock  at  d.  and  wound 
op  at  d  or  r,  according  to  the  side  to  which  the  boat  is  moving.  To  assist  the 
eonversion  of  the  direct  force  of  the  stream  into  the  necessary  oblique  one,  4 
■mall  * lee-lwards '  are  slung  at  the  sides  at  /,  /,/,  /. — c,  ^,  is  a  *  horse'  ns  in  the 
preceding,  but  the  mooring  is  fixed  only  to  the  post  c. — h,  hj  gang-boards  let  up  and 
down  like  a  drawbridge,  from  the  '  horse.' 

N.  B. — b  is  in  the  last  boat  supporting  the  mooring. 


BRIDGE,  FLYING,  TRAIL.— Plate  Xlll.  figs.  C  to  a. 

The  figure  is  taken  frOm  the  Roglemens  Provisoires  of  the  Belgian  Engineers.  Such 
a  flat-bottomed  boat  as  fig.  5,  which  is  easily  constructed,  would  also  be  ai>plicable  : 
in  default  of  boats,  a  light  raft*  must  be  substituted. 

In  the  old  Flying  Bridge  at  Plymouth  there  was  no  iutermc.liate  sling,  d,  b,  e 
(fig.  5) ;  but  the  boat  slid  along  a  6-inch  sheer-line,  received  on  board,  and  led  along 
2  rollers  (figs.  8,  9),  close  under  the  gunwale  on  one  side.  The  boat  was  moved 
across  by  2  men  constantly  walking  forward,  and  warping  on  the  rope  by  a  short 
wooden  bat,  with  a  deep  notch  in  it,  snfiiciently  large  to  take  a  hold ;  each  man 
retmming  aft  as  soon  as  he  reached  the  head. 

The  following  somewhat  novel,  and  aiiparently  effective,  resource  in  crossing  rivers, 
may  very  appropriately  close  this  series, — as  the  Flying  Bridges  just  descril>ed  are 
virtually  ferries. 

**  The  mode  in  which  we  passed  the  Oxus  was  singular,  and,  I  believe,  peculiar  to  this 
part  of  the  country.  We  were  drawn  by  a  pair  of  horses,  who  were  yoked  to  the  l)oat 
on  each  bow,  by  a  rope  fixed  to  the  hair  of  the  mane.  The  bridle  is  then  put  on,  as 
if  the  horse  were  to  be  mounted ;  the  boat  is  pushed  into  the  stream,  and,  with- 
out any  other  assistance  than  the  hoi-ses,  is  ftTried  directly  across  the  most  rapid 
channel.  A  man  on  board  holds  the  reins  of  each  horse,  and  allows  them  to  play 
loosely  in  the  mouth,  urging  him  to  swim ;  and  thus  guided,  he  advances  without 
difficulty.  There  is  not  an  oar  to  aid  in  impelling  the  boat;  and  the  only  assistance 
from  those  on  board  consists  in  raanceuvring  a  rude  rounded  pole  at  the  stern,  to 
prevent  the  vessel  from  wheeling  in  the  current,  and  to  give  both  horses  clear  water 


*  BlaukliiArd'a  Poutuuusi  jnc  pcilcctlv  applicable  iu  tUi*  co&e.  H^d.  (3.  7,  Pluic  XIII. 
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to  swim.  They  sometimes  use  four  hones ;  and  in  that  case  two  are  fixed  to  the 
stem.  These  horses  require  no  preparatory  training,  since  they  indiscriminately  yoke 
all  that  cross  the  river.  One  of  the  boats  was  dragged  over  by  the  aid  of  two  of  our 
jaded  ponies ;  and  the  vessel  which  attempted  to  follow  us  withont  them  was  carried 
so  far  down  the  stream  as  to  detain  us  a  whole  day  on  the  banks,  till  it  could  be 
brought  up  to  our  caravan.  By  this  ingenious  mode  we  crossed  a  river  nearly  half 
a  mile  wide,  and  running  at  the  rate  of  three  miles  and  a  half  an  hour,  in  15  minutes 
of  actual  'sailing;'  but  there  was  some  detention  from  having  to  thread  our  way 
among  the  sand -banks  that  separated  the  branches.  I  see  nothing  to  prevent 
the  general  adoption  of  this  expeditious  mode  of  passing  a  river,  and  it  would 
be  an  invaluable  improvement  below  the  Ghats  of  India.  I  had  never  before  seen 
the  horse  converted  to  such  a  use ;  and  in  my  travels  through  India  I  had  always 
considered  that  noble  animal  as  a  great  incumbrance  in  crossing  a  river." — Bumes' 
'  Travels,'  vol.  ii.  page  216. 


BRIDGE. — Reconstruction  of. 

Communications  may  be  re-established  by  all  the  preceding  modes  of  passing  rivers ; 
those  which  seem  most  applicable  to  the  repairs  of  broken  arches  are  the  simpler 
kinds  of  Spar  Bridges,  Plate  X.,  and  Rope  Bridges,  Plate  IX.  At  Dresden,  Laisn^ 
states  that  well-secured  flat  boats,  bearing  high  trestles,  were  used  as  temporary  piers. 
Where  stability  can  be  insured,  a  simple  '  horse  '*  may  be  substituted  for  the  trestle. 

With  reference  to  construction,  as  well  as  repair,  of  bridges,  experience  has  shewn 
that  in  demanding  labour  and  nuiterial,  contingencies  are  not  too  high  at  cent, 
per  cent. 


BRIDGE,  Field.— Demolition  of. 

An  enemy's  bridge  can  be  destroyed  by  sending  trunks  of  large  trees, — or  con- 
siderable quantities  of  small  ones,  to  accumulate  faster  than  he  is  likely  to  be  able  to 
remove  them,  so  as  to  throw  a  strain  on  his  cables ; — or  by  heavy  floats  loaded  with 
stones,  having  a  short  and  strongly-fixed  mast  to  prevent  it  from  passing  under  the 
bridge. 

These  may  or  may  not  be  combined  with  fougasses,  in  the  shape  of  powder-boxes, 
arranged  with  a  guulock  or  a  pistol  inside,  fixed  to  a  projecting  pole  or  poles,  so  as  to 
explode  on  striking  the  boats,  &c. 

If  any  of  the  above  be  furnished  with  shells  or  grenades,  to  deter  men  from 
approaching,  care  must  be  taken  to  cut  the  portfires  so  as  to  explode  at  uncertain 
intervals. 

These  attempts  should  of  course  be  made,  if  possible,  at  night,  from  the  nearest 
accessible  point,  and  on  having  ascertained  the  set  of  the  current  as  nearly  as  may  be. 
— Chiefly  from  Laxgni, 


*  For  a  figure  of  thia  tort  of  '  horte/  see  Plate  XIII.  fig.  3 ;  it  ii  a  two-legged  trestle. 
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BRIDGE,  Masonry.* — DEifounoN  of.    Plate  XIV.— S^  also  'Demoli- 
noN.' 

In  the  destruction  of  bridges  during  the  Duke  of  Wellington's  campaigns,  various 
methods  were  adopted,  according  to  the  circumstances  of  the  case. 

The  bridges  in  the  Peninsula  were  usually  of  stone,  the  arches  from  20  to  40  feet 
span  semicircular,  and  of  one  stone  of  18  inches  or  2  feet  in  thickness.  The  loading 
of  the  arches  was  sometimes  of  solid  masonry,  but  commonly  of  loose  stones  or 
rnbbiah. 

The  object  required  generally  was  to  destroy  one  arch ;  and  in  order  to  give  the 
enemy  the  greatest  inconvenience  and  delay,  the  largest  arch,  and  where  there  was 
deep  water,  was  preferred,  excepting  when  want  of  time  or  ammunition  made  it 
advisable  to  select  a  particular  one  that  might  appear  weaker  than  the  others. 

The  simplest  principle  of  mining  a  bridge  was  found  to  be  by  lodging  the  powder 
on  the  haunch  of  the  arch,  and  as  near  as  could  be  on  the  centre  of  the  width  of  the 
bridge,  with  the  line  of  least  resistance  through  the  arch. 

The  best  mode  of  forming  the  mine  was  where  the  side  walls  of  the  bridge  above 
the  piers  were  slightly  built  and  easily  got  at,  and  tlie  loading  uf  the  arch  of  loose 
rubbish:  a  small  gallery  was  then  run  in  a,  Plate  XIV.  fig.  1,  about  5  feet  from  the 
arch-stone ;  and  when  at  the  centre  of  the  width  of  the  bridge,  a  return  was  made  to 
the  arch,  and  the  powder  lodged  against  it.  There  are  not  many  occasions  where 
this  can  be  done  under  a  very  considerable  time;  but  when  practicable  it  has 
many  advantages :  the  greatest  resistance  is  obtained  to  the  sides  and  above ;  the 
ammunition  is  less  likely  to  get  injured  from  wet  penetrating  to  it;  there  is  no 
obstruction  to  the  road  over  the  bridge  while  preparing,  and  less  danger  of  accidents 
after  it  is  loaded. 

In  this  case,  the  powder,  saucisson,  &c.,  are  applied  in  the  usual  manner  in 
mining;  and  the  end  to  be  lighted  is  kept  within  the  surface  of  the  wall,  to  be 
aheltered  from  the  weather. 

The  common  and  quickest  mode  of  mining  a  bridge  is  by  sinking  down  from  the 
road  above  to  the  arch,  and  lodging  the  powder  in  one  mass  on  the  centre  of  its 
width.  To  do  this  with  good  effect,  the  shaft,  c,  b,  fig.  2,  should  be  sunk  where 
there  will  be  the  greatest  resistance  gained  above  and  to  the  sides,  as  at  b.  As  the 
arch  gives  so  much  more  resistance  than  the  materials  with  which  it  is  loaded,  the 
distance  to  the  surface,  therefore,  should  be  two,  or  three,  or  even  four  times  more, 
at  least,  in  those  directions,  than  in  that  through  the  arch,  in  proportion  to  the 
nature  of  those  materials. 

In  this  way  arches  have  been  blown  down  with  45  pounds  of  powder,  and  after 
five  or  six  hours  of  labour. 

The  shaft  should  be  sunk  on  one  side  of  the  centre  of  the  width  of  the  bridge,  as 
at  c,  fig.  3,  and  a  little  return  made  at  the  bottom  to  gain  that  situation  for  the 
powder,  by  which  means  there  will  be  more  solid  resistance  above,  and  a  greater 
width  of  road  left  open  during  the  operation. 

In  loading,  the  saucisson  was  brought  up  the  shaft  to  within  about  1  foot  of  the 
surface  of  the  road,  and  then  carried  along  a  gutter  or  drain  to  the  side  of  the  bridge 
where  it  was  lighted,  whereby  the  road  was  entirely  cleared,  and  a  premature  explo- 
sion from  accident  less  likely  to  occur.  The  upper  surface  of  the  road  was  drained 
off  as  much  as  possible,  to  keep  the  wet  from  penetrating  to  the  powder. 

When  there  is  no  time  to  sink  a  shaft  as  deep  as  might  he  wislied,  as  great 


•  The  whole  of  this  Pa|)CT  on  iJeinjlition  l»y  Licul.-(icncnil  Sir  .T.  F.  Burjtoync,  G.C.  »..  K.  K. 
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resistance  must  be  obtained  as  can  be,  by  sinking  as  deep  to  tbc  arch  as  there  is 
time  for,  and  increasing  the  effect  by  a  loading  of  as  much  stouc  or  other  heavy 
materials  from  tlie  parapet  walls  or  elsewhere  as  can  be  applied. 

A  bridge  across  the  Carrion,  at  Duenas,  was  required  to  be  mined  in  great  haste, 
and  it  was  found  that  the  loading  between  the  arches  was  of  solid  masonry :  an 
opening  was  therefore  made  down  to  the  crown  of  the  arch,  d,  figs.  4  and  5,  about 
2  feet  6  inches  only ;  250  tbs.  of  powder  were  lodged  in  rather  a  longitudinal  direction 
along  the  width  of  the  bridge,  and  a  loading,  c,  c,  fig.  4,  applied  of  hea\7  stones 
and  rubbish,  as  high  above  the  road  of  the  bridge  as  could  be,  without  preventing 
carriages  from  passing :  when  fired,  it  made  a  gap,  e,  b,  e,  e,  across  the  bridge,  of 
15  feet,  which  was  about  half  its  span. 

The  French  declare  that  100  pounds  of  powder,  laid  on  the  crown  of  an  arch,  and 
without  loading,  would  destroy  it ;  but,  in  a  well-built  bridge,*  I  should  be  sorry  to 
apply  so  small  a  quantity. 

As  on  service  tbe  time  at  command  for  this  kind  of  operation  is  very  uncertain,  it 
is  a  common  and  good  mode  to  commence  preparing  in  two  places,  one  on  the  crown 
of  the  anh,  and  the  otber  on  the  hannch;  and  then,  if  not  allowed  time  sufficient  to 
complete  the  latter  and  better  mode,  the  powder  can  be  applied  on  the  crown  of  the 
arch,  and  exploded  with  or  without  a  loading  of  rubbish,  according  to  circumstances; 
and  it  is  much  better  to  do  that  than  to  lodge  the  powder  in  a  shaft  only  partly  sunk 
down  to  the  haunch,  although  it  should  be  deeper. 

In  some  cases  where  the  bridge  is  very  wide,  and  the  operation  can  be  carried  on 
with  nicety,  it  may  be  right  to  divide  the  powder  into  two  mines,  f,  and  o,  fig.  6, 
across  its  width;  but  in  a  rough  operation,  I  would  certainly  never  divide  the 
powder;  for  although  it  was  said  once  that  a  hole  was  blown  through  the  centre- 
of  a  wide  arch,  and  a  passage  left  on  each  side  (which,  however,  I  do  not  believe),  if 
it  was  so,  certainly  that  same  quantity  of  powder  that  gave  so  nice  a  shock  would 
not  have  injured  the  arch  at  all  if  divided. 

I  have  seen  an  instance  where  about  half  of  the  width  of  a  bridge,  f,  o,  h,  fig.  7» 
was  blown  down,  which  probably  arose  from  dividing  the  powder  in  this  manner. 

There  can  be  no  reason  whatever  for  dividing  the  powder  between  the  different 
sides  of  the  arch,  as  at  i,  k,  fig.  8 ;  by  doing  so,  a  failure  took  place  on  the  Corunna 
retreat ;  and  if  it  succeeds,  there  can  be  little  doubt  but  that  one  of  the  mines  would 
have  done  as  welL  Wherever  the  powder  is  divided,  the  explosion  of  the  whole 
sbould  be  simultaneous ;  the  arrangements  require  much  precision,  and  the  chances 
of  failure  are  of  course  multiplied. 

AVhere  a  bridge  is  narrow,  there  can  be  no  occasion  for  sinking  the  shaft  down  to 
tbe  arch  much  deeper  than  half  the  width  of  the  bridge,  as  the  want  of  resistance  at 
the  sides  will  render  the  additional  vertical  resistance  superfluous.  On  one  occasion, 
a  failure  occurred  from  a  shaft  being  sunk  down  to  a  pier  with  the  intention  of 
destroying  two  arches;  but  which,  although  great  perpendicular  resistance  was 
gained,  blew  out  at  the  sides,  and  left  the  two  arches  perfect. 

When  the  effect  of  a  mine  can  be  secured  to  cut  through  the  arch,  the  greater 
resistance  that  can  be  given,  even  in  that  direction,  the  better,  as  it  will  increase  the 
effect  over  the  whole  width  of  the  bridge. 

As  it  generally  happens  on  service  that  the  mine  cannot  be  laid  according  to  nice 
calculation,  after  applying  it  in  the  best  way  which  circumstances  will  allow,  the  effect 
must  be  gained  by  increasing  the  quantity  of  powder.  Under  the  chance  of  different 
ditticultics  that  might  occur,  it  was  customary,  when  practicable,  to  send  two,  three, 
and  even  four  barrels  of  powder,  of  90  pounds  each,  for  the  destruction  of  a  bridge, 
although  one  would  usually  be  sufilcient. 
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When  there  was  time,  these  mines  were  loaded  with  all  the  precautions  commonly 
used,  Tiz.  the  powder  in  a  hox,  and  the  saucisson  in  an  auget ;  and  when  to  ky  any 
time,  the  box  and  aug^t  were  pitched,  and  covered  with  straw,  tarpaulin,  &c.,  to  pre- 
serve the  ammunition  dry.  When  pressed  for  time,  and  without  the  proper  articles, 
the  powder  was  lodged  in  the  barrels  it  was  brought  in,  or  laid  in  a  tarpaulin,  or  in 
bags ;  and  the  saucisson  was  laid  without  an  auget,  but  with  care,  that  the  stones  or 
rubbish  shoald  not  choke  it.  The  mine  was  lighted  by  a  piece  of  portfire  tied  into  the 
end  of  the  saucisson.* 

Saucisson  is  so  very  easily  made  and  carried,  and  so  advantageous,  that  latterly  we 
never  failed  having  it  with  us ;  in  our  first  mines,  indeed,  for  want  of  it,  we  cut  off 
the  ends  of  portfires  diagonally,  and  tied  them  together  to  pieces  of  stick  the  length 
necessary  for  train ;  but  such  a  contrivance  is  very  bad,  aud  owing  to  it  Lieut.  Davy 
was  killed  on  Sir  John  Moore's  retreat,  the  mine  ex])Io(ling  the  instant  he  lighted  it, 
probably  from  the  fire  of  the  composition  dro[>piiig  down  to  the  powder ;  for  which 
reason,  the  end  portfire  should  be  laid  horizontally,  and  a  little  clay  round  it  will  give 
additional  security. 

A  small  hollow,  round  the  powder  in  a  mine,  will  increase  its  effect. 

DEMOLITION    OF   WOODRN    BRIDG1-:S. 

To  destroy  Wooden  Bridges,  powder  was  sometimes  used  and  applied  to  the  most 
important  supports  in  the  arch,  according  to  its  construction  ;  but  as  there  is  no  other 
resistance  than  the  air,  the  quantity  of  powder  should  be  large :  90  jiounds  have  blown 
down  a  strong  wooden  arch. 

The  common  and  best  mode  with  a  wooden  bridge  is  to  lay  the  planking  bare,  and 
to  light  a  large  fire  upon  it,  over  the  piles  forming  the  piers,  which  will  then  burn  to 
the  water's  edge,  if  left  alone :  but  this  will  not  do  if  the  enemy  cannot  be  kept  from 
gaining  possession  of  the  bridge  for  at  least  twelve  hours  after  the  fire  is  lighted. 


BUFFALO. — Generally  speaking,  the  Buffalo  is  seldom  or  ever  employed  for 
military  purposes,  being  too  slow,  and  impatient  of  heat. 


BULLOCK. — In  India  the  Bullock  is  used  in  drawing  heavy  guns,  ammunition, 
and  stores  of  every  description. 

It  is  likewise  much  used  in  heavy  draught  at  the  Cape,  in  trains  (*  spans ')  of  from 
six  to  twenty,  according  to  the  nature  of  the  road  or  work.  It  is  said,  there,  that  an 
ox  can  exist  without  water  for  four  days ;  much  less  endurance  gives  it  immediate 
preference,  for  the  above  duties,  to  the  more  sensitively-constituted  horse,  however 
inferior  in  speed  and  spirit.  It  will  plod  on  unweariedly  at  from  2  to  2^  miles  per 
hour,  drawing  from  3  to  4  ewt.,  exclusive  of  the  long  narrow  waggon,  over  the 
roughest  tracks  conceivable,  often  more  like  the  bed  of  a  torrent  than  a  road. 

A  serious  item  of  consideration,  in  estimate  of  Ox  establishments,  lies  in  the  heavy 
casualties  to  which,  when  over-worked  and  ill-fed,  they  are  liable,  from  causes  un- 
avoidable, in  the  very  country  where  the  animal  is  most  valuable. 

As  a  Commissariat  item  of  provision,  the  Devonshire  Bullock  averages  from  4^  to 
5)  cwt.,  net,  carcass.  R.  J.  N. 

*  BickfordU  fiuie*  will,  in  many  instances,  prove  a  valuable  improvement  on  the  saucisson  or 
powder  hoM ;  especially  in  cxplodinfc  charges  under  water,  aa  well  as  the  voltaic  battery  and  pre- 
pared wires. 
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Aa  tn  acoompftniment  to  the  preceding  Table,  the  Government  specification  for 
Chain  Cables  ia  appended.  In  the  Plates  will  be  found  approved  plans  for  shackles, 
couplings,  &c.,  &c. 

The  vreights  given  are  the  minimum  allowed ;  and  between  this  and  the  maximum 
the  Contractor  is  allowed  a  latitude  of  -^  in  the  2y'  chain,  and  of  ^  in  all  the  rest. 

The  length  of  a  link  is  6  diameters  of  the  iron  used,  and  the  breadth  3'6  diameters : 
thus  the  length  in  a  2^"  chain  ia  13^'',  and  the  breadth  81. 

It  is  to  be  observed  that  chains  with  stay  pins  arc  not  so  applicable  to  machinery 
as  those  without ;  in  the  Ferr}'  between  Dcvonport  an<l  Torjioint,  most  of  the  pins  in 
the  groand-chain  flew  out  in  a  few  weeks,  as  they  passed  at  a  sharp  turn  round  the 
wheels. 

BPBCiriCATION   FOR    CHAIN'    CABLBit. 

The  Iron  Chain  Cables  are  to  l>c  made  in  12^  fathoms  lengths,  with  one  swivel  in 
the  middle  of  every  other  length,  and  one  joining  sliackle  to  each  length,  and  of 
the  weight  specified  in  the  Table. 

The  several  sizes  of  Chain  Cables  l>cing  distinguished  by  the  diameter  of  the  iron  of 
their  common  links,  this  diameter  forms  the  unit  of  the  scale  of  dimensions  in  the 
accompanying  drawings,  (see  Plate,)  by  which  the  dimensions  of  the  various  parts  of 
the  cables  of  all  sizes,  and  of  the  articles  to  1>e  connected  therewith,  are  to  be  pro- 
portioned. Thus,  the  length  of  a  common  link  is  to  be  G  diameters,  and  its  breadth 
3*6  diameters,  of  its  iron ;  and  the  length  of  an  end  link  is  to  be  6'5  diameters,  its 
breadth  4  diameters,  and  the  substance  of  its  iron  1*2  diameter,  of  the  iron  of  a 
common  link ;  and  so  on  for  all  the  parts  of  cables  of  all  sizes,  and  articles  to  be  con- 
nected therewith,  which  are  to  be  made  as  near  as  practicable  to  the  dimensions  shewn 
by  the  drawings,  or  specified  herein,  or  in  the  accompanying  Table. 

The  diameter  or  transverse  section  of  the  iron  of  the  links,  and  of  the  various  parts 
of  the  swivels,  shackles,  and  other  articles  to  be  connected  with  the  cables,  is  not  to 
be  less,  taking  the  mean  of  the  greatest  and  least  dimension  at  any  one  section,  than 
that  specified  herein,  or  in  the  Table,  or  shewn  by  the  drawings.  Also  the  length 
of  the  various  links,  swivels,  shackles,  and  other  articles,  is  not  to  be  more  than  -ji^th 
of  the  diameter  of  the  iron  of  the  common  links  over,  nor  their  width  more  than  -^iii 
such  diameter  over  or  under  that  specified  or  indicated  as  above  mentioned. 

The  stay  pins  are  to  be  of  cast  iron  not  exceeding  the  weights  specified  in  the  Table, 
and  are  not  to  be  wider  at  their  ends  than  the  diameter  of  the  iron  of  the  links  in 
which  they  are  inserted,  nor  at  their  middle  part  than  -pj-tbs  of  such  diameter,  mean- 
ing longitudinally,  of  the  links. 

Both  the  end  links  of  every  length  of  a  cable,  as  well  as  those  of  the  mooring 
swivels,  splicing  tails,  and  splicing  shackles,  are  to  be  made  parallel -sided,  without 
stay  pins,  and  with  the  substance  of  their  iron  -^ths  of  a  diameter  larger  than  the  dia- 
meter of  the  iron  of  the  common  Hnks  of  the  cable  to  which  they  belong,  as  shewn 
by  the  drawings,  and  so  as  to  admit  the  joining  shackles  to  be  inserted  or  taken  out 
of  them  in  connecting  or  disconnecting  any  two  lengths  of  the  same,  or  of  ditrereiit 
cables  of  the  same  size,  by  either  end ;  also  to  receive  the  l>olt  of  the  large  shackle 
for  connecting  any  length  of  cable  of  the  same  size,  by  either  end,  with  the  anchor. 

The  enlarged  links  connected  with  the  end  links,  and  with  each  end  of  the  swivels, 
are  to  be  niaile  i\fth  part  larger  in  the  diameter  of  their  iron  than  the  common  links 
of  the  cable  they  belong  to,  and  with  a  stay  pin  in  proportion. 

The  splicing  tails  of  the  ditferent  sizes,  for  connecting  Iron  and  Ilompcu  Cables 
together,  are  each  to  consist  of  one  end  link,  without  a  stay  pin,  followed  by  one  en- 
larged link,  fourteen  common  links,  and  then  another  enlarged  link,  all  with  stay  pins. 
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and  all  the  before-mentioned  linkt  are  to  be  of  the  same  size  as  those  of  the  Iron 
Cable,  to  which  the  splicing  tail  is  to  be  attached ;  also  of  an  egg-shaped  link,  no 
wider  nor  longer  than  necessary,  of  iron  1  -^ths  diameter  of  that  of  the  common  links, 
connected  at  its  narrow  end  with  the  last-mentioned  enlarged  link,  and  at  its  broad 
end  with  three  short-linked  chains  (without  stay  pins)  called  tails,  the  first  link  of 
each  of  which,  connected  with  the  egg-shaped  link,  is  to  be  of  iron  -^ths  the  dia- 
meter of  that  of  the  common  links.  And  the  remaining  links  of  each  tail,  about  65 
in  number,  are  to  diminish  gradually  in  size  to  iron  of  ^  of  the  diameter  of  that  of  the 
common  links  before  mentioned. 

The  steel  tinned  pins  for  retaining  the  joining  shackle  bolts,  and  the  forelocks  for 
the  large  shackle  bolts,  are  not  to  follow  the  exact  proportion  agreeably  to  the  dia- 
meter of  the  iron  of  the  common  links,  laid  down  for  other  parts  of  cables ;  but  these 
articles,  as  well  as  the  starting,  and  driving-out  punches,  are  to  be  made  as  specified 
in  the  accompanying  Table.*  R.  J.  N. 


CABLE,  HEMP.f — ^All  Rope  is  specified  by  its  circumference. 

The  Cables,  &c  referred  to  in  the  following  Table  are  made  with  the  ordinary 
machinery  hitherto  used  in  the  manufacture  for  the  Navy. 

The  weights  and  strengths  have  been  collected  from  different  Dockyards ;  in  many 
instances,  in  the  4th  columns  of  Cable  and  Hawser,  they  have  been  obtained  practi- 
cally and  experimentally ;  in  the  remainder  they  have  been  computed :  in  the  fifth 
columns,  the  strengths  are  those  given  by  the  hydraulic  press.  All  rope  and  cordage 
below  3^  inches  circumference  was  proved  by  dead  weight.  The  strength  of  one 
tarred  yarn,  as  the  average  of  31  experiments,  is  147f  lbs. :  nearly  one-half  of  this, 
and  about  one-third  of  the  length,  is  lost  in  twisting. 

In  the  manufacture  of  Cable-laid  rope  the  yams  are  divided  into  nine  equal  parcels : 
each  part,  when  twisted  to  an  angle  of  37^  is  called  a  li$sum;  three  lissums,  vnrought 
to  the  same  angle,  make  one  strand;  and  three  strands,  in  like  manner,  make  one 
cable. 

In  Ha^'scr-laid  ropes  the  yarns  are  divided  into  only  three  parcels,  called  lissums 
or  strands ;  and  these,  when  twisted  again,  form  the  Hawser.  Hawsers  are  sometimes 
laid  in  four  lissums ;  but  under  all  circumstances,  3,  or  4,  they  contain  more  yarns 
than  cables  of  the  same  size,  and  are  harder  laid. 

The  following  reductions  in  length  take  place  in  the  above-mentioned  stages. 

lO-INCH    CABLE.  10-INCH    HAWSER. 

Yarns,     504  of  152  fathoms.  648  of  152  fathoms. 

Lissums,     9      142       tt       1  3       i^o 

Strands,     3      118       „       J  " 

Cable,         1      101       „     i/3-str-.  Hawser,  113      „ 

14    „        „         106       „ 
The  present  price  of  all  cordage  is  about  £  40  per  ton. 

In  the  following  Table,  the  strength  of  the  10''  hawser  is  given  at  21  tons;  this 
was  from  actual  experiment,  but  the  hemp  for  it  was  hatchelled  finer  than  usual ;  20 
tons  is  a  fairer  average  statement. 

A  discrepancy  appears  between  the  two  last  columns  of  the  '  Cable-laid,'  as  well  as 


*  For  all  that  ii  essenUal  see  the  Plate.    In  the  Table  commencing  this  article,  several  minatiie 
of  •pecificatiun  have  been  omitted,  as  unnecessary  for  general  purposes. — R.  J.  N. 
t  From  documents  chiefly  supplied  by  Capt.  Borgmann,  R.  E. 
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in  '  Hawser-laid/ in  which  correction  has  not  been  attempted,  as  they  are  from  diflfer- 
ent  and  highly  respectable  authorities.  It  vrill  be  safest,  generally,  to  take  about 
two-thirds  of  the  last  column  of  Cable-laid  as  the  practical  strength  for  that  descrip- 
tion of  rope. 


Table  of  Wngkia  and  Strengths  of  Cables  and  Hawsers, 
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*  This  column  was  obtained  from  9.>  actual  triuK  at  Woolwich,  by  the  hydraulic  press. 

t  This  column  also  frciui  95  actual  triaU  at  Winihrirh. 

t  The  strength  of  white  ro))e  was  not  a>ccrtaiueil ;  but  it  is  ai-.vaT.i  greater  than  :hat  of  tarrcvl  rope. 

R.  J.  N. 
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CAMEL — with  reference  to  Egypt,  Syria,  India,  and  the  adjacent  countries. 

The  camel  is  used  in  the  East  as  a  beast  of  burthen  from  3  to  about  16  years  of  age, 
and  in  hot  sandy  plains,  where  water  and  food  are  scarce,  is  invaluable. 

With  an  army,  however,  generally  speaking,  it  is  not  so  valuable  as  the  mule  or 
horse. 

The  camel  under  a  burthen  is  very  slow-going,  about  half  the  pace  of  a  mule,  or 
from  li  to  2  miles  per  hour;  he  can,  however,  travel  22  out  of  the  24  hours,  and 
only  requires  food  once  a  day. 

His  load  varies  exceedingly  in  different  countries.  In  Egypt  it  is  as  high  as 
10  cwt. ;  and  for  the  short  distance  from  Cairo  to  Boulac,  even  15  cwt.  is,  I  believe, 
sometimes  carried. 

But  in  Syria  it  rarely  exceeds  500  tbs.,  and  the  heaviest  load  in  the  Engineer 
equipment  for  the  Army  of  the  Indus  is  stated  to  be  4  cwt.  48  lbs.,  independent  of 
the  pack-saddle.    About  400  tbs.  is  a  sufficient  load  on  the  march. 

The  pack-saddle  or  pad  is  secured  in  its  place  by  the  hump  on  the  back,  a  hole 
being  made  in  the  pad  to  let  it  come  through,  also  by  a  breast-plate  and  breeching ; 
no  dependence  is  placed  on  the  girth,  which  ia  not  kept  tight. 

The  camel,  from  his  great  size,  averaging  about  7  feet  to  the  top  of  the  hump,  and 
8  feet  from  his  nose  to  his  tail,  when  standing  in  a  natural  position,  is  capable  of 
carrying  light  field  artillery,  and  the  12-pounder  mountain  howitzer,  which,  with  its 
side  arms,  weighs  from  330  to  350  tbs.  The  bed  or  carriage  is  carried  by  a  second, 
and  the  ammunition  by  a  third  camel. 

From  his  size  too  he  carries  with  ease  large  articles,  such  as  long  poles,  planks,  &c., 
and  would  be  admirably  adapted  for  the  conveyance  of  Colonel  BUnshard's  small 
pontoon  bridge. — See  Plate. 

A  camel  would  carry  with  ease  two  pontoons,  vrith  their  saddles  fixed,  and  several 
small  stores. 

The  calculation  of  one  camel  for  every  pontoon  would  be  ample  for  the  carriage  of 
the  complete  pontoon  equipment. 

Ten  pontoons,  with  their  superstructure  complete,  weigh  about  26  cwt.  This 
would  therefore  allow  a  sufficient  number  of  spare  camels. 

In  rocky  ground  the  camel  is  apt  to  slip,  and  his  fore  feet  then  are  frequently 
spread  out  right  and  left :  when  this  is  the  case,  he  splits  up  inside  the  arms,  and  dies, 
or  becomes  useless. 

The  camel,  though  patient  and  obedient  to  his  keeper,  at  whose  command  he  lies 
down  to  be  loaded,  is  frequently  very  savage  with  strangers,  and  his  bite  is  very 
severe. 

In  Syria  he  is  less  valuable  than  the  mule,  and  his  price  is  from  £10  to  £15. 

R.  Aldersox, 
Lieut.-Colonel  and  Capt.  R.E. 

The  camel  is  still  more  liable  to  this  '  splitting'  (or  rather  dislocation  of  the 
shoulders)  on  slippery  than  on  rocky  ground ;  which  is  one  reason  why  this  animal 
cannot  be  generally  used  at  the  Cape ;  though  usually  hot  and  dry  enough,  yet,  in  the 
rains,  no  ground  can  be  more  slippery  than  the  clay  soils  of  that  country. 

In  India  also  the  camel  stands  high  in  the  list  of  beasts  of  burthen,  and  is  so  em- 
ployed by  all  departments — Artillery,  Engineer,  Commissariat,  and  Regimental.  Its 
long- sustained  powers  under  the  saddle  are  well  known.  It  is  used  in  some  instances 
for  mounted  Corps,  and  for  the  Rocket  Service.  In  some  parts  the  natives  mount 
swiveb  on  them,  called  '  zumbourouks,'  or  wasps. 
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The  cund  is  as  peculiarly  snitcd  to  the  deserts  as  the  mnlc  is  to  the  mountain, — 
or  as  the  bullock  to  open  countries  without  roads, — or  as  the  horse,  immeasurably 
and  above  all,  to  civilized  countries  with  roads. 

It  is  the  judicious  application  of  these  useful  animals  that  renders  their  services 
important  and  effective ;  fiulure  results  when  their  peculiarities  are  not  consulted  as 
to  the  country  in  which  they  are  to  be  employed.  In  the  late  wars,  however,  no 
animal  was  found  to  have  such  a  general  suitability  as  the  horse. 

Memorandum. — ^The  'Camel'  above  mentioned  is  often  called  the  Dromedary, 
being  the  one-humped  variety,  *  Camel  us  Dromedarius,'  of  Dntfon  and  Cuvier.  The 
two-humped,  or '  C.  Bactrianus,'  is  a  larger  and  more  powerful  beast,  better  adapted 
to  carry  burthens,  and  to  wet  soils,  but,  like  the  Dromedary,  quickly  ruined  by  those 
of  a  stony  character.  On  the  deserts,  the  latter,  under  the  saddle,  will  go  from  10  to 
12  miles  per  hour,  without  water,  food,  or  intermission,  for  many  hours  together. 

R.  J.  N. 


CAMP,  INTRENCHED.— The  application  of  Intrenched  Camps,  as  a  stra- 
tegic question,  is  sufficiently  explained  in  the  *  Sketch  of  the  Science  and  Art  of 
War/  at  the  commencement  of  this  volume. 

An  Intrenched  Camp  does  not  necessarily  imply  fortifying  ground  on  which  the 
troops  are  under  canvas ;  but  the  general  term  comprehends  fortifying  a  space  or 
enclosure,  whether  the  troops  are  encamped,  bivouacked,  or  hutted :  for  the  Distri- 
bution of  the  Troops,  see  '  Castrametation.' 

As  regards  the  works  for  intrenched  camps,  they  are  similar  to  those  placed  in 
fortifying  a  position,  and  taking  advantage  of  natural  obstacles,  and  resources  found 
on  the  spot ;  but  the  intrenched  camp  is  generally  taken  up  for  tciuporary  purposes, 
whilst  the  fortified  position  is  of  a  permanent  nature,  at  least  during  hostilities. 

Intrenched  Camps  are  seldom  constructed,  in  consequence  of  the  iuiiuciisc  labour; 
and  when  required,  their  uselippears  to  be  limited  to  the  following  objects : 

1.  For  the  security  of  an  army  or  corps  to  cover  a  siege. 

2.  To  intrench  a  corps  of  observation  for  the  security  of  a  line  of  frontier  or 
territory,  whilst  the  main  army  is  occupied  with  offensive  operations  in  another 
direction. 

3.  For  the  defence  of  a  frontier ;  placed  in  conjunction,  or  immediate  con- 
nection, with  a  fortified  place. 

Vauban  attached  great  importance  to  this  last  proposition  of  constructing  in- 
trenched camps;  and  he  considered  that  one  or  two  positions  thus  taken  up  by 
a  force  in  an  unattackable  site,  except  by  a  regular  siege,  would  enable  an  inferior 
army  between  them  to  contend  against  an  enemy  greatly  superior. — See  Plate  of  an 
Intrenched  Camp. 

The  following  rules  are  generally  adopted  in  the  selection  of  ground  for  an 
Intrenched  Camp. 

1.  The  site  supposes  an  advantageous  ground  to  which  it  is  only  necessary  to  add 
some  artificial  assistance.  The  fortifications  are  disposed  as  if  they  were  the  enceinte 
<rf  a  place,  of  which  the  bastions,  or  works,  are  detached  and  closed  by  the  gorge,  to 
form  BO  many  separate  forts.  Curtains,  if  used,  may  be  added,  but  not  joined  to  the 
bastions,  in  order  to  leave  sufficient  passages  for  the  troops.  One  of  the  principal 
conaiderations  in  the  choice  of  a  site  is  having  sufficient  depth  for  the  formation 
of  the  troops ;  and  the  ground  should  not  be  open  to  a  cannonade  from  the  neigh- 
bouring heights;  —  and  all  villages  within  1500  yards  should  be  occupied,  and  all 
obstructions  within  that  distance  removed. 
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2.  An  inaccessible  position  is  not  always  taken  op,  withont  it  can  be  easily  inc- 
coared,  if  necessary ;  as  an  intrenched  camp  seldom  has  all  the  resources  for  a  long 
defence,  and  the  means  of  retreat  should  be  considered. 

3.  The  junction  of  two  rivers  frequently  offers  an  advantageous  site  for  an  in- 
trenched camp ;  particularly  in  connection  with  a  fortified  place,  as  such  a  position  ia 
difficult  to  blockade,  and  easily  succoured. 

4.  An  ample  supply  of  stores,  ammunition,  food,  fuel,  forage,  and  water,  is  necessary 
to  meet  the  object  of  occupying  the  fortified  can^ ;  fiir  without  theae,  the  expense 
and  labour  are  thrown  away. 

The  detail  of  construction  will  be  found  under  the  head  of '  Field  Fortification,'  and 
their  application  is  further  exemplified  in  the  *  Defence  of  Posts,  Villages,  and  Open 
Towns  ;*  for  an  Intrenched  Camp  is  a  judicious  combination  of  these  resources,  taking 
advantage,  as  before  observed,  of  natural  obstacles,  such  as  inundation,  marshes,  bog, 
or  precipitous  ground.  G.  G.  L. 

CAPONIERE. — ^This  description  of  defence,  when  intended  to  be  occupied,  is 
only  suited  to  permanent  Field  Fortification,  on  account  of  the  great  relief  necessary 
to  cover  it,  and  the  labour  and  expense  attendant,  if  on  a  footing  likely  to  be 
efiicient. 

Fig.  3,  Plate  I.,  shews  the  lowest  section  that  can  be  given  in  this  case ;  and  even 
then  the  principle  of  having  the  loopholes  8  feet,  at  least,  above  the  ground,  has  been 
sacrificed  to  reduce  the  height  of  the  rampart  as  much  as  possible.  It  is  not,  how- 
ever, requisite  that  the  whole  work  should  have  the  dimensionB  of  figs.  1,  2,  near  the 
salient :  taking  advantage  of  the  extra  height  to  establish  a  cavalier,  the  parapet 
may  soon  drop  to  an  ordinary  section,  as  at  a  :  much  of  the  earth  from  the  ditch  in 
the  neighbourhood  of  that  point  will  be  required  for  the  completion  of  the  salient  and 
its  glacis. 

Such  a  caponiere  becomes  a  complete  wooden  house  (shewn  in  plan  by  «,/,  A',  e^, 
fig.  1,  Plate  I.),  built  on  the  level  of  the  bottom  of  the  ditch,  being  let  into  the  escarp 
at  one  end,  but  separated  from  the  counterscarp,  and  communicating  with  the  work 
by  a  gallery. 

With  reference  to  fig.  3,  Plate  I.,  it  is  presumed  to  be  proof  against  musketry  and 
splinters  of  howitzer  shells,  though  not  against  the  shells  themselves,  any  more  than 
the  sides  of  a  ship  are  proof  against  shot.  The  loopholes  are  only  5  feet  8  inches 
above  the  ground,  instead  of  8  feet,  as  above  explained,  but  they  maybe  protected  by 
abattis  to  such  extent  as  will  not  mask  their  fire — ditches  in  front  being  ol^ectionable 
as  accumulating  stagnant  water.*  SuflScient  width  is  given  to  admit  of  two  opposite 
ranks  loading  and  handing  the  muskets  to  the  men  on  the  banquettes.  Spaces,  e,  e, 
fig.  4,  are  left  on  each  side  of  the  tie-beams  for  ventilation ;  they  and  the  loopholes 
can  be  fitted  with  small  sliding  sashes. 

Eighteen  or  twenty  men  can  sleep  on  the  banquettes,  lengthwise ;  in  extreme  cases, 
treble  that  number  will  find  shelter,  if  placed  also  on  camp  trestles  and  boards  on  the 
ground,  to  be  packed  up  and  put  away  under  the  banquette  when  not  wanted  as  beds 
or  tables.  Every  precaution  must  be  taken  to  preserve  these  caponieres  dry,  if  to  be 
thus  inhabited :  the  ends  of  the  building  should  be  kept  from  touching  the  earth  by 
means  of  dry  rubble ;  the  bottom  of  the  ditch  sloped  so  as  to  carry  off  rain  or  spring 


*  Except  in  case  of  a  (gravelly  soil,  through  which  water  will  paai  freely ;  in  clay  or  loam  it  will 
stagnate ;  sand  ditches  will  ovt  preserve  their  dimensions ;  and  sinkiog  in  rodi  for  a  fidd-woric  can 
hardly  be  required. 
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water;  the  walls  well  canlked  with  moss,  oakum,  flax  or  hemp  combings,  or  the  in- 
side  bark  of  most  trees, — this  caulking  followed  up  as  the  wood-work  shrinks ;  and 
the  floor  of  well-rammed  clay,  finished  on  the  top  with  dry  gravel ;  and  the  whole 
may  be  weather-boarded  outside. 

In  fig.  3,  Plate  I.,  the  walls  are  given  as  of  solid  upright  baulks,  between  a  capsill 
and  groundsill ;  they  may,  however,  be  laid  horizontally,  as  shewn  in  *  Blockhouse,' 
Plates  I.  II.;  or,  if  no  baulk  can  be  obtained,  the  thickness  of  12  inches  may  be 
made  good  by  courses  of  plank  crossing  each  other,  which  give  stability,  and  a  more 
comfortable  dwelling,  as  being  less  liable  to  the  annoyances  occasioned  by  the 
shrinking  of  the  timber. 

If  to  avoid  the  objection  of  raising  the  work  to  such  a  height,  the  caponiere  be 
sunk  so  that  the  loopholes  are  nearly  flush  with  the  ground,  there  will  still  be  1 1  feet 
left  above  that  level :  it  cannot  be  used  conveniently  as  a  barrack ;  and  the  defenders 
will  be  liable  to  being  taken  in  reverse  through  the  openings  left  for  ventilation. 

When  not  intended  to  be  occupied,  such  a  section  as  flg.  3,  Plate  II.,  will  be 
advisable :  the  roof  is  sufliciently  weather  and  splinter-proof ;  and  a  less  width  in  the 
interior  is  necessary.  It  is  not  recommended  to  sink  a  caponiere  on  any  account ; 
ditches  being  objectionable,  the  defenders  are,  as  above,  liable  to  be  fired  on  through 
the  ventilators,  and,  being  thus  cooped  up,  and  annoyed  with  smoke,  are  worse  off 
than  the  assailants :  without  ventilation,  these  works  are  untenable.  A  less  width 
or  height  than  8  feet  is  very  objectionable. 

In  Plate  I.  fig.  1,  the  caponiere  having  abutments  at  both  ends,  the  structure  will 
be  necessarily  stable;  but  in  Plate  II.  fig.  1,  the  outer  end  has  not  this  advantage. 
The  inside  of  the  walls  and  the  roof,  therefore,  must  Ije  well  braced  with  diagonal 
battens.  It  is  also  to  be  observed  that  no  extra  height  of  parapet  or  rampart  is  ab- 
solutely necessary  in  Plate  II.  The  ditch  is  made  wider  there  than  may  be  requisite 
in  other  parts  of  the  work,  so  as  to  give  a  respectable  fianking  defence ;  and  if  com- 
mand is  necessary  for  the  parapet,  the  ditch  may  be  shallower,  but  then  the  requisite 
cover  for  the  caponiere  must  be  £^ven  by  a  small  glacis,  as  in  fig.  1,  Plate  I. 

A  caponiere  may  be  used  as  a  bridge:  the  section  in  fig.  3,  Plate  II.,  is  quite 
adapted  to  this  piurpose.  R.  J.  N. 


CAPSTAN,  FIELD. — The  following  wood-cut  gives  a  simple  and  very  effective 
capstan,  which  is  easily  made.  As  there  is  no  wheel-work  or  other  provision  for  mul- 
tiplying power,  this  last  is  to  be  supplied  by  main  force,  presumed  to  be  generally 
and  abundantly  available  when  such  contrivances  are  required.  In  connection  with 
blocks  and  tackles,  it  is  applicable  to  straining  the  tension  gear  of  rope  bridges,  as  well 
as  to  many  other  engineer  purposes,  and  can  be  used  with  sheers  in  embarking  and 
disembarking  artillery,  &c. 
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It  is  sometimes,  but  improperly,  called  the  Crab  Capstan. 


CARCASS.— 5^ '  Pyrotbchny/ 


CARRIAGES.*— (Land  and  Sea  Service.) 

I.    LAND   SERVICE. 

The  carriages  employed  in  the  British  Land  Service  are,  1st,  Those  which  accom- 
pany an  army  into  the  6eld  and  through  a  campaign ;  and,  2nd,  Those  employed  in 
the  defence  of  garrisons,  fortresses,  and  coast  defences. 

Of  the  former  there  are  two  classeti  m.  those  employed  fior  field  and  mountain 
senriee,  and  those  for  sieges. 

The  carriages  for  field  service  consist  of  the  gun-carriages  for  medium  12,  9,  light 
6  and  3-pr.  guns ;  32,  24,  and  12-pr.  howitzers,  with  their  limbers  and  ammunition 
waggons ;  also  forge,  store,  and  .Flanders  waggons ;  rocket  waggons,  carriages  for  the 
conveyance  of  stores,  infantry  and  cavalry  ammunition,  bridge  equipage,  intrenching 
tools,  and  hospital  equipment. 

The  light  3-pr.  gun  and  4f  howitzer  are  employed  for  mountain  service. 

For  detail  of  their  equipment,  see  article  *  Mountain  Service.' 

The  height  of  wheel  is  the  same  throughout  the  field  service,  viz.  5  feet ;  the 
fore-wheels  of  the  Flanders  and  pontoon  waggons  excepted,  which  are  4'  2^,  and  the 
wheels  of  the  hospital  waggon,  which  are  3'  6".  The  track  from  out  to  out  is  the 
same  for  all,  viz.  b*  3*\ 

The  limber  is  the  same  throughout  the  Service  for  gun,  howitzer,  g^n  ammunition 
waggon,  ball-cartridge,  forge,  and  store  waggons ;  but  the  ammunition  boxes  vary  in 
depth  according  to  the  nature  of  ordnance  they  belong  to.  They  are  all  of  the  same 
dimensions  externally  in  the  floor,  and  will  fit  any  limber  or  waggon  body. 

All  shafts  are  transferable  from  one  carriage  to  another,  and  can  be  adapted  to 
single,  double,  or  treble  draught,  as  may  be  required.  The  pole  also  may  be  used 
when  necessary  to  resort  to  bullock  draught. 

Ammunition  waggons  are  fitted  to  carry  a  spare  wheel  on  the  perch  of  the  waggon 
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body,  also  sjMire  shifts,  splinter-bars,  perches,  &c.  Every  gnn  carriage  carries  a 
prtmsion  of  spare  horse-shoes  and  nails,  of  which  a  proportion  are  fitted  to  tlie  horses 
that  belong  to  it.  The  store  limber  waggon  carries  in  the  limber  all  the  tools 
neoestanr  for  the  wheelers  and  collar-makers,  together  with  material  for  the  repair  of 
harness ;  and  the  forge  waggon  in  a  similar  manner  carries  all  the  tools  necessary  for 
the  smiths  and  farriers'  use,  together  with  horse  medicines,  iron-work  (fitted  and  in 
the  rough),  and  a  portion  of  coals. 
of  Ib  addition  to  the  carriages  already  mentioned,  there  are  for  the  heavy  batteries  of 
petition^ — ^the  18-pr.  gun  and  8-inch  howitzer  carriages,  with  their  limbers  and 
ammunition  waggons, — forge,  platform,  and  store  waggons.  These  carriages  are 
fitted  either  for  shafts  or  pole,  according  as  it  may  he  necessary  to  use  horse  or 
bullock  draught.  The  gun  and  howitzer  carriages  are  of  the  same  construction  as 
those  for  the  battering  train. 

For  all  field  guns  there  is  provided  a  due  proportion  of  spare  gun  carriages,  which 
march  with  the  Reserve. 

The  second  class  of  carriages  which  accompany  an  army  are  those  employed  in 
Sieges.  They  consist  of  the  gun  carriage  for  24,  18,  and  heavy  12-pr.  guns,  the  10 
and  8  inch  howitzers,  with  their  limbers  and  ammunition  waggons ;  also  platform 
waggons  for  the  conveyance  of  heavy  guns  in  convoy,  and  for  the  transport  of 
10  and  8  inch  mortars  and  their  beds, — carriages  for  the  conveyance  of  ammunition, 
stores,  material  for  the  construction  of  batteries  and  the  service  of  the  trenches. 

The  same  height  of  wheel  is  given  to  the  gun  and  howitzer  carriage  as  in 
the  field  service,  viz.  5  feet,  but  the  limber  wheels  are  3  feet  10  inches  in  diameter. 

The  5^  and  4}  brass  mortars  may  be  conveyed  in  store  limber  or  Flanders  waggons. 
One  waggon  can  convey  from  four  to  six  5^-inch,  or  eight  4}-inch  mortars,  including 
their  beds,  side  arms,  and  stores. 

All  carriages  belonging  to  the  siege  equipment  are  fitted  for  either  horse  or  bullock 
draught. 

In  order  to  distribute  the  weight  more  equally  when  travelling,  the  carriages  for 
heavy  guns  are  fitted  with  two  sets  of  trunnion  boxes,  called  the  '  fighting '  and 
'travelling'  'trunnion  boxes.'  The  field  12-pr.  medium  and  52-pr.  howitzer  are 
also  fitted  in  this  manner. 
^^  To  this  class  l)elong  the  gun  carriages  for  heavy  ordnance  employed  in  the  defence 
of  fortresses  and  coast  defences,  including  traversing  platforms  and  carriages  for  the 
local  transport  of  ordnance,  ammunition,  and  stores,  viz.  sling  cart,  sling  waggon, 
devil  carriage,  &c. 

The  garrison  gun  carriage  consists  of  two  brackets  connected  by  transoms  and 
bolts  to  axle-trees,  and  supported  on  iron  trucks.  The  carriages  arc  raised  to 
such  a  height  as  to  enable  them  to  fire  over  a  2'  3"  genouillere  with  a  depression  of 
5^  The  length  of  axle-tree  is  the  same  for  all,  in  order  that  they  may  be  mounted 
on  the  traversing  platform. 

The  other  dimensions  vary  with  the  nature  of  ordnance. 

Depression  carriages  are  somewhat  longer  than  common  garrison  gun  carriages, 
and  admit  of  a  depression  of  30".     See  page  219. 

The  dwarf  traversing  platform  and  sliding  gim  carriage  arc  a  modification  of  the 
naval  slide  and  carriage,  and  are  employc<l  both  in  fortresses  and  coast  defences. 
They  are  suited  to  the  Infantry  parapet  of  51  inches  above  the  banquette;  and,  when 
required  to  fire,  en  barbette,  over  a  parapet  of  greater  height,  the  supports  of  the 
racers  are  raised  in  proportion.  For  casemates  a  platform  is  used  similar  to  the 
dwarf,  but  suited  to  a  low  genouillere  without  front  trucks.  The  radii  of  racers  and 
extreme  front  projection  are  the  same  for  both  natures  of  platform  (viz.  50.pr.  and 
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32-pr.),  the  only  difference  being  in  scantling  and  breadth.    The  pivot-eye  is  also 
universal. 

The  following  Table  shews  the  different  modes  of  pivoting,  the  radii  of  racers,  and 
distances  from  centre  of  pivot  to  extreme  corners  of  the  platform ;  the  length  of  the 
pUtform  being  always  16  feet,  with  a  slope  of  5*^  to  the  rear. 


Nature 

of 
Pivot. 

Radii  of  Raren. 

Diatanee  from  O  of  PitoC 

To  extreme 

front 
projection. 

To  Rear  comer. 

Front. 

Rear. 

SO-pn. 

39-pn. 

Front  pivot   .     .    . 
Centre  ditto  .    .    . 
Intermediate     .    . 
Rear  before  chock  . 
Rear  behind  chock . 

1  10 

6    1 

9    0 

10    8^ 

12  10 

/     // 
12  10 

6     1 
3    H 
2    2 
2    2 

2     18 

6    9-9 

9    9-4 

11     5-7 

13    7-6 

/      // 
16    3i 

9    5i 

6    7 

5    0 

3    2 

/      ft 

16    3 
9    4» 
6    5) 
4  10^ 
2  11 

urriageafbr 
lip*  board. 


II.    SEA   SERVICE. 

The  carriages  employed  in  Her  Majesty's  Navy  are,  for  the  gun  and  upper  decks, 
pivot-slides  and  carriages  for  traversing  guns,  and  for  Boat  and  Field  Service. 

The  common  truck  carriage,  similar  to  the  garrison  gun  carriage,  but  with  trucks 
of  wood  instead  of  iron,  is  generally  used  for  the  gun-decks,  and  for  the  heavier  guns 
of  the  upper  decks.  These  carriages  vary  in  height  according  to  the  port-sUls  of  the 
decks  they  belong  to,  and  are  so  arranged  as  to  allow  of  a  depression  of  about  7^, 
and  an  elevation  of  about  9°.  The  following  Table  £^ves  the  height  of  port-sill  of 
the  different  decks  belonging  to  each  class  of  H.  M.  Navy.  All  Steamers  have  a  uni- 
form height  of  1  foot  6  inches  for  lower  port-sill  of  the  spar-decks. 


• 

"S 

1 

1 

z 

Name 

of 
Claaa. 

Height  of  Port-sill  from  Deck. 

Quarter  Deck. 

Main  or  Upper. 

Middle. 

I>ower 

8iU. 

"ST 

Lower 
aiU. 

".^r 

Lower 
■iU. 

I'pper 
■ill. 

Lower 
■iU. 

"-'s: 

/      // 

f       // 

/     // 

/     // 

/      // 

/      // 

/       ff 

t        n 

no 

Queen   .    . 

• 

1     8 

4     4 

4     7 

1    11 

4  10 

2    3 

5     2 

90 

Albion  .    . 

• 

1     8 

4     4 

* 

4  10 

»» 

2    3 

5     2 

80 
70 

Vanguard  . 
Cumberland 

» 

1     8 

4     4 

4  10 

»f 

2    3 

5     2 

50 

Vernon .    . 

1  10 

4     8 

4  10 

11 

»» 

>f 

36 

Pique    .    . 

1     8 

4     4 

4  10 

tt 

tt 

tt 

36 

Castor  .    . 

1     8 

4     4 

4  10 

tt 

tt 

tt 

26 

Carysfort   . 

n 

n 

4    7 

tt 

tt 

ft 

Brigs     .    . 

tt 

n 

0    8 

4     1 

*        99 

tt 

tt 

rf 
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'    Hie  32-pr.  gum  of  25  and  32  cwt.  and  carronades  are  usnally  mounted  on  '  Hardy's 
compressor  carriage.' 

The  68-pr.  10  inch,  and  sometimes  the  8  inch  and  32-pr.  guns,  are  mounted  on 
pivot-slides  and  sliding  carriages.  These  are  of  the  same  width  as  the  dwarf  travers- 
ing platform  and  sliding  carriage  of  the  Land  Senrice,  so  that  the  gun  carriage  of  one 
Serrioe  may  he  used,  in  a  case  of  necessity,  for  that  of  the  other.  The  naval  slide  may 
alto  be  used  on  shore. 

The  carriages  for  Boat  Service  are  for  the  24.pr.,  light  and  heavy  12-pr.  howitzers, 
the  light  6-pr.,  and  occasionally  the  light  3-pr.  gun. 

The  carriage  consists  of  two  parts,  called  '  boat  and  under'  carriage :  when  in  boats, 
the  former  only  is  necessary.  The  under  carriage  has  two  trucks  in  front,  with  dead- 
block  in  rear,  and  to  it  the  boat  carriage  is  secured,  when  on  ship-board,  by  two  screws, 
constituting  one  small  gun-carriage,  which  is  adapted  for  firing  into  tops.  The  follow- 
ing are  the  angles  to  which  they  elevate : 

24  and  heavy  12-pr.  howitzer,  to 28^ 

Light  12-pr.  howitzer,  to 43| 

Light  6-pr.  gun,  to 42 

The  field  carriages  for  the  Navy  are  for  the  24  and  light  12-pr.  howitzers :  they  are 
aimilar  in  construction  to  those  of  the  Land  Service,  but  of  reduced  dimensions,  with 
wheels  of  less  diameter  and  weight.     They  receive  the  boat  guns  when  disembarked. 

The  limber  is  the  same  for  each,  and  the  ammunition  boxes  are  placed  in  the  direc- 
tion of  the  wheels  instead  of  at  right  angles  to  them,  so  as  to  be  more  readily  got  at. 
They  are  fitted  either  for  pole,  shaft,  or  to  be  worked  by  hand  when  necessary.  The 
ammunition  boies  of  the  light  12-pr.  howitzer  are  fitted  to  the  limber  in  such  a  man- 
ner as  to  be  easily  detached  and  carried  by  men  or  on  a  pack-saddle,  and  the  timber 
may,  when  the  boxes  are  thus  carried,  be  conveniently  used  as  a  hand-cart. 

The  following  Table  gives  the  weights  and  dimensions  of  wheels  of  the  naval  field 
carriages,  also  the  number  of  rounds  carried  in  the  limber. 


Weight  of  the 

24-pr. 

Light  12-pr. 

Howitzer 
Carriage. 

^Body   .     .     . 
^Wheels     .     . 

CHt.  qra.  lbs. 
7     0     12 

2     3     20 

cwt.  «irB. 
4     1 

1     3 

tt<8.      OZ. 

G     12 
26       0 

"  Body  .     .     . 

2     0       4 

1     3 

IG       4 

Ditto 

Limber. 

Wheels    .     . 
1 

2     3     20 

1     3 

20       0 

(^  Ammunition 
Total  weight     .     . 

4     2     IG 

3     2 

19     13 

19     2     IG 

13     3 

10     13 

Number  of  rounds  carriod 

20 

21 

Diameter  of  whcds     .    . 

r    2" 

3' 

0" 

Track  from 

out  t<>  out 

4      2 

3 

8 

A  light  6-pr.  gun  carriage  of  the  same  pattern  as  the  light  12-pr.  howitzer  has  also 
been  constructed;  the  weight  of  the  carriage  and  wheels  being  5  cwt.  2  qrs.  1  lb. 
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Thr  13  and  10  inch  tet-iernce  morUrt  are  mounted  on  wooden  or  iron  beds,  ia 
.«p«nK  provided  for  the  purpose. 
The  woods  most  generally  used  in  the  construction  of  land  and  sea-seniee  carriages 

^^^ ogl^  ^m,  and  ash,  of  British  growth ;  also,  teik,  mahogany,  sahicer,  fir,  African 

iMili  Aod  some  other  tropical  woods,  for  service  in  these  climates. 

All  land-serrice  travelling  gun  carriages  are  usually  made  of  oak :  iron  garrison 
cm  carriates  are  sometimes  used  in  situations  not  exposed,  within  a  certain  distance, 
to  the  enemy's  fire,  and  where  wooden  carriages  would  suffer  from  exposure  to  the 
tn  and  weather :  but,  of  late  years,  teak  and  other  tropical  woods  have  been  intro- 
dnced  ia  place  of  iron  or  oak,  more  particularly  in  hot  climates. 

Sluifls,  perohes,  splinter-bars,  and  felloes  of  wheels,  are  of  ash ;  the  nave  of  the 
whed  is  dm,  and  the  spokes  oak. 

Setpservice  carriages  are  made  of  dm,  with  an  axle-tree  of  oak,  except  the  carriages 
lor  the  upper  decks,  which  are  sometimes  of  mahogany  and  other  tropical  woods. 

The  following  Tables  and  Plates  represent  the  prindpal  Carriages  employed  in  the 
Ltnd  Service. 


TABLE  I. — 24-PouNDSR  Sikgs  Gun. 


I    > 


I    • 


Q«B  tBirii|l* 
^    mwiri 

Pfeir  of  i<*^»»  ^^^ 

'     ItlNll 

..    W«»<  »    •    • 


Wrlffbt. 


Bulk 

AS  for 

tonmgc. 


itwl.  (in.  tt>«*|     cub.  ft. 
2.1     3  2011 

239 


M     3  2011 
7     1  27iJ 


3  2  10 

H  1  12 

1  0  G 

1  3  2\ 


40 


90 


It 


tt 


Total 

length 

u  placed 

inagun 

■hed. 


ft.    in. 
23     9 


M 


»f 


>f 


»r 


Length 
of  axle  or 

extreme 

breadth  of 

carriage. 


ft.     in. 
6     7^ 

6    2i 

»» 

r» 

r» 
tt 


Diatanee 

between 

fore  and 

hind 

axles. 


ft.     in. 

9    7) 


t* 


tt 


tt 


tt 


Breadth  between 

wheels  at  the 

tires. 


Abore. 


ft.    in. 
4    10| 

4   lOi 

tt 
tt 
tt 
»» 


Below. 


ft.    in. 
4     61 

4     6 

ft 
tt 
tt 
tt 


1 

Breadth 
of  tire. 

1 

1 

• 

1 

Gross 

weight.    * 

in. 
5 

ft. 
5 

in. 
0 

cwt. 

179 

3* 

3 

10 

H 

3 

10 

f» 

5 

5 

0 

tt 

ti 

tt 

tt 

It 

tt 

»• 

'IV>Cal 

lemrth 

oa  fine 

of 


I 


ft 
61 

f» 


ft 


•  Nutntii  TahU».—Th.t  two  last  columns  in  Tables  I.toXII.  ha?e  been  computed  partly  from 
|h«  kwwu  ^*^  in  the  other  columns,  and  partly  from  the  known  weight  of  guns,  &c.,  and  the 
|iii«)hi1«I«  iiuniljer  of  horses  and  men  accompanying  each  carriage  as  it  passes  orer  a  bridge :  it 
14  %ti  skew  i\iK  strain  thus  brought  on  bridges  that  these  columns  have  been  added ;  only  it 
■)wmI4   \ttt  \Himt  in  mind  that  all  calculations  in  soch  cases  refer  to  mering  and  not  to  dead 

'IttM  '  r^ngth  on  the  Line  of  March '  includes  the  length  of  one  horse  as  the  regulation  dis- 
Uttu'M  l«*iween  two  successive  carriages. 
'IImc  Uroirth  tfntn  in  the  fourth  ccdunin  Is  that  of  each  carriage  when  limbered  up,  but  without 
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TABLE   II.^IS-POUNDBR  Iron  Gun. 


I  Gnu  carriage     .    . 

„   limber  .    .    . 

Ammonition  waggon 

„         limber 

Pair  of  wbeels,  fore 

„  bind 

Axlea,  fore    .    .    . 

yy     bind   .     •     . 


Weight. 


Bulk 

aa  for 

tonnage. 


cwt.  qn.  lbs. 

18  1  26}  I 

7  1  27hi 
10  3  24  n 

8  2  lOfJ 
3  2  10 
7  0     0 
1  0    6 


1     I  18 


cub.  ft. 
199 


240 


40 
65 


ft 


i» 


Total   I   I.«nirth     Distance 
length    of  axle  or    between 
aa  placed  extreme     fore  and 
in  a  gun  breadth  of  j      hind 
shea.    [  carriage.  I    axles. 


ft. 

21 

in. 

6 

ft. 
6 

in. 
4} 

6 

2* 

6 

3 

»» 

6 

3 

»» 

»» 

It 

It 

It 

f» 

ti 

»» 

ft.   in. 


8  2^ 


7  7» 


tt 


tt 


tt 


tt 


Breadth 

wheela 

tin 

between 
at  the 
e«. 

Above. 

Below. 

ft.    in. 
4   11 

ft.    in. 
4    6 

4  m 

4    6 

5     5 

4     9 

5     5 

4     9 

»» 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

pa's 


m. 
4 

3} 
2i 
2| 
tt 
tt 
tt 
It 


ft.  in. 
5  0 

3  10 

5  0 

5  0 

3  10 

5  0 

tt 

tt 


h 


Total 
length 
on  une 

of 
march. 


cwt.        ft. 


162 


115 


tt 


tt 


tt 


tt 


59 


48 


rr 


r» 


»r 


i> 


TABLE  III. — 12-pouNDER  Medium  Gun. 


\\ 

'eight. 

Bulk 

aa  for 

tonnage. 

Total 

length 

aa  placed 

in  u  gun 

shed. 

Ixingth 

of  axle  or 

extreme 

breadth  of 

carriage. 

Distance 

between 

fore  and 

hind 

axles. 

Breadth  between 

wheels  at  the 

tirea. 

in. 
2i 
2| 

1. 

1 

• 

xs. 

• 

Total 
length 
on  une 

of 
march. 

Above. 

Below. 

God  carriage     .    . 
„     limber  .     .    . 

cwt. 
12 
9 

qrs.  fbs. 
2      8 
2     2 

cub.  ft. 
|234 

ft.    in. 
23     9 

ft.    in. 
6     5 
6     5 

ft.    in. 

9    91 

ft.    in. 

5    H 
5     5i 

ft.    in. 
4      9 
4     9 

ft. 
5 

in. 
0 

cwt. 
140 

ft. 
61 

Ammunition  waggon 
„          limber 

10 

8 

3     9 

2     7 

|240 

20     4 

6    3 

7    7| 

5     5 

4     9 

2i 

5 

0 

114 

48 

Store  limber  carriage 
„          limber 

10 

8 

3     7 
0  10 

}227 

20     7 

6     3 

7    8 

5     5 

4     9 

2i 

5 

0 

74 

48 

Forge  waggon    .    . 
,,         limber 

9 
8 

2  26 
0  10 

1 239 

20     8 

6     3 

7     li 

5     5 

4     9 

21 

5 

0 

74 

48 

Baggage  cart     .    . 

9 

0     8 

104 

12     8 

6     3 

It 

5     5 

4     9 

21 

5 

0 

48 

23 

Pair  of  wheels,  light 

3 

2  20 

43 

tt 

tt 

It 

tt 

tt 

21 

5 

0 

tt 

tt 

„          heavy 

4 

1     8 

47 

tt 

tt 

tt 

If 

>t 

2} 

5 

0 

tt 

tt 

Axle 

1 

0    2 

»» 

tt 

f» 

It 

»» 

tt 

>» 

ft 

tt 

tt 
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TABLE  IV.— 9-P0UNDE&  gum. 


Weight. 

Bulk 
as  for 

tonnage. 

Total 

length 

as  placed 

in  a  gun 

shed. 

Length 
of  axle  or 

extreme 

breadth  of 

carriage. 

Distance 

between 

fore  and 

hind 

axles. 

Breadth  between 

whecU  at  the 

tires. 

Breadth 
oftire. 

Diameter 
of  wheel. 

• 

ll 

cwt. 
134 

Total 

length 

online 

of 

Above. 

Below. 

Gnn  carriage     .    . 

cwt.  qrs.  tbs. 
12      0    19 
8     1   24 

cub.  ft. 
|201 

ft.     in. 
22     7i 

ft.   in. 
6     5 
6    3 

ft.   in. 
9     2 

ft.    in. 
5     5i 
5     5 

ft.   in. 
4     9 
4     9 

in. 
21 

ft.    in. 
5     0 
5     0 

ft. 

61 

Ammunition  waggon 
„          limber 

10     3  11 
8     1  24 

|238 

20    4 

6     3 

7     7f 

5     5 

4     9 

2i 

5     0 

113 

48 

Store  limber  carriage 
,,          limber 

10     3     7 
8     0  10 

|227 

20     7 

6    3 

7    8 

5     5 

4     9 

2* 

5     0 

74 

48 

'Forge  waggon    .    . 
„     limber     .    . 

9     2  26 
8    0  10 

|239 

20    8 

6    3 

7     11 

5     5 

4    9 

2« 

5    0 

74 

48 

Baggage  cart     .    . 

9     0     8 

104 

12    8 

6    3 

n 

5     5 

4    9 

24 

5    0 

48 

23 

Pair  of  wheels,  light 

3     2  20 

43 

»» 

»> 

tt 

9t 

ff 

2i 

5     0 

w 

ft 

„          heavy 

4     1     8 

47 

n 

ft 

It 

tt 

tt 

2» 

5     0 

tt 

f» 

Axle,  light    .    .    . 

0     3  12 

»» 

»» 

n 

tt 

tt 

ft 

tt 

» 

tt 

19 

II     heavy  .     .    . 

1     0     2 

ft 

n 

tt 

ft 

ft 

» 

ft 

tt 

tt 

M 

TABLE  V. — Light  6-poundir  Gun. 


V! 

'eight. 

Bulk 
as  for 

tonnage. 

Total 

length 

as  placed 

in  a  gun 

shed. 

Length 
of  axie  or 

extreme 

breadth  of 

carriage. 

Distance 

between 

fore  and 

hind 

axles. 

Breadth  between 

wheels  at  the 

tires. 

¥ 

in. 
2i 

Diameter 
of  wheel. 

Total 
weight. 

Total 
leBpith 
onfint 

of 
maicn. 

Above. 

Below. 

Gun  carriage     .    . 
II    limber  .     .     . 

cwt. 
9 
8 

qrs.  lbs. 
1   15 
1   18 

cub.  ft. 
|l82 

ft.   in. 
21  10 

ft.    in. 

6    3 

ft.    in. 
8     9^ 

ft.    in. 
5     5 

ft.   in. 
4     9 

ft  in. 
5     0 

cwt. 
104 

ft. 
59 

Ammunition  waggon 
II          limber 

10 

8 

3    4 

1  18 

|235 

20    3i 

6    3 

7    7» 

5     5 

4     9 

2i 

5     0 

112 

48 

Store  limber  oirriage 
II          limber 

10 
8 

3     7 

0  10 

|227 

20    7 

6    3 

7    8 

5     5 

4     9 

2* 

5     0 

74 

48 

Forge  waggon    .    . 
II          limber 

9 
8 

2  26 
0  10 

|239 

20    8 

6    3 

7  n 

5     5 

4     9 

2i 

5     0 

74 

48 

Baggage  cart     .    . 

9 

0     8 

104 

12     8 

6    3 

tt 

5     5 

4    9 

2i 

5     0 

48 

23 

Pair  of  wheels  .    . 

3 

2  20 

43 

If 

tt 

tt 

»» 

tt 

2* 

5     0 

tt 

n 

Axle 

0 

3  12 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

f» 

tt 

n 
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TABLE  VI. — Light  3-pounde&  Gun. 


Weight. 

Bulk 

as  for 

tonnage. 

Total 

length 

as  placed 

inag^m 

shed. 

Length 

of  axle  or 

extreme 

breadth  of 

carriage. 

Distanee 

between 

fore  and 

hind 

axles. 

Breadth  between 

wheels  at  the 

tires. 

5  . 

|l 

B'o 
in. 

2J 

Diameter 
of  wheel. 

Total 
weight. 

Total 
len^ 
on  hne 

of 
march. 

Above. 

Below. 

„    limber  •    .    . 

ewt. 
4 

3 

qrt.  lbs. 
1     9 

3     4 

cub.  ft. 
>90 

ft.  in. 
16     6 

ft.    in. 
4     8 

ft.    in. 
6      1\ 

ft.  in. 
3   11 

ft.  in. 

3    75 

ft.  in. 
4     4 

cwt. 
97 

ft 
44 

3 

3  16 

51 

9     4 

4     8 

»» 

3  11 

3    7^ 

n 

4     4 

62 

28 

Pfeir  of  wheels  .    . 

2 

1     0 

28 

>f 

M 

n 

»» 

»» 

2J 

4     4 

»» 

» 

Axle 

0 

1  10 

»» 

»» 

»» 

n 

f» 

»» 

»» 

»> 

H 

r» 

TABLE  VII. — 3-POUNDER  Mountain  Gun. 


Weight. 

Bulk 

as  for 

tonnage. 

Total 

length 

as  placed 

Length 

of  axle  or 

extreme 

Distance 

between 

fore  and 

hind 

axles. 

Breadth  between 

wheels  at  the 

tires. 

a  o 
in. 

11 

Diameter 
of  wheel. 

Total 
weight. 

Total 

lenffth 

on  line 

of 

in  a  gun  breadth  of 
shed.   .  carriage. 

Abore. 

Below. 

Gun  cuTiage     .    . 
Shaft!      .... 

cwt.qrs.  lbs. 

1     3  17 
0     1  17 

cub.  ft. 
►  23 

ft.  in. 
12     1 

ft.     in. 
3     U 

ft.   in. 

ft.  in. 
2     Z\ 

ft.  in. 
2    3i 

ft.  in. 
3    0 

cwt. 
24 

ft. 
22 

Boxes,  Urge      .    . 

1     0    8 

-^ 

„     small.    .    . 

0    2  11 

'18 

»» 

»» 

t» 

»» 

If 

»» 

»» 

»» 

»i 

Pair  of  wheels   .    . 

0    3  22 

11 

>» 

»» 

»» 

»i 

»» 

1* 

3     0 

»» 

»» 

!  Axle 

0    0  20^ 

»» 

If 

t> 

>» 

»t 

»» 

»f 

i» 

»f 

»> 

TABLE  VIII.— 10-iNcu  Iron  Howitzer. 


Weight. 


Howitzer  carriage  . 

„        limber     . 

Pair  of  wheels,  fore 

„  hind 

Axle,  fore     .    .    . 

„    hind    .    .    . 


ewt.  qrs.  tbs. 

31     2  10 

7  2  0 
3    2  10 

8  1  12 
10  6 
1     3  3 


Bulk 

as  for 

tonnage. 


Total 
length 
as  placed 
in  a  gun  breadth  of 


cub.  ft. 
258 

29 

63 

»» 

»» 


shed. 


ft.  in. 
23     0 


»» 


»» 


>» 


>» 


Length     Distance 
of  axle  or    between 
extreme  \  fore  and 
hind 
axles. 


carnage. 


ft.    in. 

6     1\ 
6    2\ 


»» 


)> 


>» 


»» 


ft.     in. 


9    91 


»» 


i» 


»f 


i> 


Breadth  between 

wheels  at  the 

tires. 

Breadth 
of  tire. 

Diameter 
of  wheel. 

Total 
weight. 

Total 
length 
on  line 

of 
march. 

Above. 

Below. 

ft.    in. 
4   10| 

4   10^ 

ft.    in. 
4     6i 

4     6 

in. 
5 

3* 

ft.    in. 
5     0 

3  10 

cwt. 
180 

ft. 
60 

»» 

>» 

3} 

3  10 

»» 

w 

»» 

»» 

5 

5     0 

»» 

»» 

>»      1       »♦ 

»» 

»» 

f» 

ft 

»» 

»» 

♦» 

n 

tt 

•f 
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TABLE  IX.— 8.INCH  Iron  Howitzer. 


Howitzer  carriage  . 

f,        limber     . 

Ammumtion  waggon 

„  limber . 

Pair  of  wheels,  fore . 

u  hind 

Axle, fore.    .    .    . 

ff    hind     .    .    . 


cwt.  qrs.  tbs.  cub.  ft. 
24     1  14  i 

^238 
7     2     0  J 


11  0     0 

8  2  20 

3  2  10 

7  0    0 

1  0    6 

1  1  18 


^239 


29 
55 


11 


11 


Total 

length 

as  placed 

in  ttgun 

shed. 

length 
of  axle  or 

extreme 

breadth  of 

carriage. 

Distance 

between 

fore  and 

hind 

axles. 

Breadth  between 

wheeb  at  the 

tires. 

Breadth 
of  tire. 

Diuneter 
of  wheel. 

Total 
weight. 

Total 
Ien>tk 
on  lin* 

of 
mar^. 

Above. 

Below. 

ft.  in. 
21     5 

ft.     in. 
6    4f 

6     2i' 

ft.     in. 
9     0 

ft.    in. 
4   11 

4  lOi 

ft.    in. 
4     6 

4     6 

in. 

4 

3» 

ft.    in. 
5     0 

3  10 

cwt. 
154 

ft. 
59 

20     4 

6    3 

7    7» 

5     5 

4     9 

2i 

5     0 

116 

48 

11 

11 

II 

»> 

>» 

3i 

3  10 

»» 

9* 

11 

If 

91 

If 

ft 

4 

5     0 

ft 

tf 

11 

11 

It 

91 

»» 

ft 

ft 

ft 

ft 

11 

ti 

91 

f1 

fi 

W 

It 

tt 

ft 

TA 

LBLE    X. — 32-POUNDER 

Brass 

Howitzer. 

w 

eight. 

Bulk 

as  for 

tonnage. 

Total 
length 
as  placed 
in  a  gun 

shed. 

Length 

of  axle  or 

extreme 

breadth  of 

carriage. 

Distance 

between 

fore  and 

hind 

axles. 

Breadth  between 

wheels  at  the 

tires. 

Breadth 
of  tire. 

Diameter 
of  wheel. 

Total 
weight. 

Total 

length 

onlme 

of 

Above. 

Below. 

Howitzer  carriage  . 
„        limber 

cwt. 
12 

9 

qrs.  Ib.^. 

2  19 

3  0 

cub.  ft. 
-230 

ft.    in. 
23     0 

ft.     in. 
6    5 

ft.     hi. 
9     9^ 

ft.    in. 
5     5i 

ft.    in. 
4     9 

in. 
2* 

ft.    in. 
5     0 

cwt. 
140 

ft. 
60 

Ammunition  waggon 
y»          limber . 

10 
8 

3     1 
2  11 

-240. 

20     4 

6    3 

7    7} 

5     5 

4     9 

2i 

5     0 

115 

48 

Pair  of  wheels    .    . 

4 

1     8 

47 

19 

If 

t» 

! 

ir          1           19 

i 

2» 

5     0 

ft 

ft 

Axle 

1 

0     2 

11 

11 

If 

11 

>i 

11 

»♦ 

ti 

»» 

vt 

TABLE  XI 

. — 24 -POUNDER 

Brass  Howitzer. 

Weight. 

Bulk 
as  for 

tonnage. 

Total 

length 

as  placed 

in  a  gun 

shed. 

Length 
of  axle  or 

extreme 

breadth  of 

carriage. 

Distance 

between 

fore  and 

hind 

axles. 

Breadth  between 

wheels  at  the 

tires. 

Breadth 
of  tire. 

Diameter 
of  wheel. 

Total 
weight. 

Total 

length 

on  line 

of 

Above. 

Below. 

Howitzer  carriage   . 
H        limber     . 

cwt. 
12 

8 

qrs.  lbs.  cub.  ft.   ft.    in. 

2  i3n 

I  ^207     21     8 

2     5 'J          ! 

1 

ft.     in. 
6     5 

6     3 

ft.     in. 
8   lOi 

ft.    in. 
5     h\ 

5     5 

ft.    in. 
4     9 

4     9 

in. 
2» 

21 

ft.    in. 
6     0 

5     0 

cwt. 
134 

ft. 
59 

Ammunition  waggon 
y,          limber . 

10 

8 

3     51 

2     5,^ 

1 

-238     20     4 

1 

6    3 

7     7* 

5     5 

4     9 

2i 

5     0 

114 

48 

Pair  of  wheels,  light 

3 

2  20 

43 

ft 

It 

»> 

ff 

If 

2i 

5     0 

ff 

n 

„            heavy 

4 

1     8 

47 

fi 

11 

ff 

11 

ff 

2* 

5    0 

f» 

ft 

Axle,  light     .    .    . 

0 

3  12 

If 

ff 

It 

ff 

ft 

ff 

ff 

ft 

ff 

ft 

„    heavy   .     . 

1 

0     2 

11 

11 

19 

11 

If 

»» 

ff 

ff 

•» 

f» 
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TABLE  XII.— 12. 

POUNDER  Brass  Howitzer. 

• 

• 

Weight. 

Bulk 

Total       J.«ngth     Distance 

length    of  axle  or   between 

as  placed  extreme    fore  and 

Breadth  between 

wheels  at  the 
\           tires. 

Breadth 
of  tire. 

Diameter 
of  wheel. 

^ 

Total 
lencth 
online 

as  for  j  in  a  gun  breaUtbot      mna 
tonnage,    shed,     carriage.       axle. 

Above. 

Below. 

If  1     « 

Howitzer  carriage  . 
„        limber     . 

cwt.  qrs.  lbs. 
9     3  14 

8     0  21 

cub.  ft. 
^182 

ft.     in. 
21     2 

ft.     in. 
6    3 

ft.    in. 
8   lOf 

ft.   in. 

1 

5     5 

ft.    in. 
4     9 

in. 
2i 

ft.  in. 
5     0 

cwt. 
125 

ft. 
58 

Ammunition  waggon 
„          limber. 

8    3  22 
8     I     3 

^237 

20    4 

6    3 

7    7f 

5     5 

• 

4     9 

2i 

5    0 

112 

48 

Pair  of  wheels,  light . 

3     2  20 

43 

»» 

»» 

»» 

»i 

If 

2| 

5     0 

n 

ft 

„            heavy 

4     1     8 

47 

tf 

If 

»» 

ft 

f» 

2f 

5     0 

n 

n 

Axle 

0     3  12 

»» 

If 

»» 

»» 

»f 

f» 

t» 

»» 

t> 

TABLE  XIII. — 4f-iNCH  Mountain  Howitzer. 


1 

Weight. 

Bulk 
as  for 

tonnage. 

Total 

length 

as  placed 

in  a  gun 

shed. 

I^ength 

of  axle  or 

extreme 

breadth  of 

carriage. 

Distance 

between 

fore  and 

hind 

axles. 

Breadth  between 

wheels  at  the 

tires. 

Breadth 
of  tire. 

Diameter 
of  wheel. 

Total 
weight. 

Total 
lenffth 
on  fine 

of 
mardi. 

Above. 

Below. 

1 

Beds  with  bearing  1 
poles*   ...   J 

Ammunition  boxes,  1 
2  large  J 

,,        4  small 

cwt.  qrs.  lbs. 
1     0    5 

0  2  18 

1  0  23   . 

cub.  ft. 
*  20 

ft.    in. 

ft.     in. 

ft.    in. 

ft.  in. 

ft.  in. 
t» 

in. 

ft.   in. 

cwt. 

ft. 

TABLE  XIV. 

Garrison  Carriages. 
Iron.  Wood. 


Weight 
-Wt.  qrs 

32-pr.  gun  23    0 
24.pr.    ,,     21     2  18 
18-pr.    „ 
12-pr.    „ 
9-pr. 

14     2  10 


^  r 

Value.  Weight. 


Weight.  Value.  Weight.  Value, 

cwt.  qrs.  ths.      £,    «.     tf.  cwt.  qrs.  lbs.  ^.     «.    i 

23    0  22     10  17     7    13     0     2    16    0  1 


Value.  Weight 


Iron. 


Traversing  Platforms 


Wood. 


18  1  6 
16  2  20 
„  14  3  22^ 


6-pr 


•  »» 


10  0  6 

9  1  6 

8  1  9 

7  7  6 

6  17  6 


12  2  16 

10  2  2 

9  3  8 

9  0  25 

7  2  24 


'.  d,     cwt.  qrs.  lbs.  jf 
1  ^ 


14  13  6 

12  16  2 

11  13  6 

11  1  9 

9  6  6 


51  0  0 


f» 


»f 


»» 


\  t 

Value.  Weight.  Value. 

.    «.    d,     cwt.  qrs.  lbs.  jf .    a.      d, 

25     1     2  '*''  '^ 


27  13     4 


»» 


»f 


»» 


22     0  27 
22    0  27 


» 


f» 


»f 


27  11  0 
25  7  9 
25    7    9 


»f 


n 


Dwarf  Traversing  Platform 

Carriage  for  a  32-pr.  of  56  cwt.  to  correspond 


Weight, 
cwt.  qrs.  tbs. 


Value, 
jf.    «.    d, 
28     9     5 

23     1  11 

51   11     4t 

15     2  10  8  15     3 

5 


Carriages  for  24 -pounder  r  iron  carriage 15    210  815 

iron  howitzer  \  wood  carriage 10    4 

*  As  prepared  for  Syria  in  1840;  and  for  Hong  Kong  in  1844.    These  beds  an  something  like 
garriaon  carriages  without  trucks.    One  mule  carries  two  of  them,  or  one  howitxer. 

t  Average  of  a  number,  £  50. 
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Garrison  Carriages,  &c 

68-pr.  carronade 
42-pr. 
32.pr. 
24-pr. 
18-pr. 

12-pr.        „ 
13-iu.  mortar*]      e 
10-in.      ..       VSS 
8.in. 

4|-in. 
IS-in. 
lO.in. 

S-in. 


1' 


TABLE   XV  * 

Wood, 
(Block  traU.) 
cwt.  qn.  tbs. 
17     2  25 
10     1  21 
8     3  24 
7    3  21 
6    3  20 
6     1     0 
t»    It    1* 

M      >»      *r 

t*      ft      ft 

1  0  10 

0  3  5 

tf  ft  ft 

tf  ft  ft 

f>  ft  f» 


Iron. 


cwt. 

qn.  tbt. 

ft 

11 

>f 
3  0 

10 

3  20 

9 

2  10 

8 

1  12 

50 
24 
21 

1  11* 

0  13* 

1  5i 

»f 

f>  f> 

ft 
31 

ff  tf 
0  0 

15 

2  22 

7 

2  10 

TABLE  XVI. 


Cavalry  Forge  Cart     . 
Flanders  Waggon  •    . 
Small  Arm  Ammunition 
Waggon. 


cwt. 
10 
15 


qn.  Iha. 
2  18* 
2    0 


Limber 7 


cwt.  qn. 


2 
0 
0 


lb«. 
10 

6* 
16 


Body 7 

20  Mnsket-ball  boxes  2 
20,000  Rounds  of  mus- 
ket-ball  cartridges  . 
25,000  Percussion  caps 
29  Paper  boxes  for  do. 
15  sets  of  Horse-sboes, 

with  nails    .    .     . 
1  Horse-shoe  box 
Note. — WTien  flints  are'^ 
sent  in  lieu  of  percus- 
sion caps,  the  weight 
would  be  for  .    .    . 

Sling  Cart     .    .    .     .' 

Sling  Waggon,  Improved,  substituted  for  the  Large  Devil 
Carriage 


2000  FUnts 
2  Flint  boxes 


16 
0 
0 

0 
0 

0 
0 


1 
1 
0 

3 
0 

2 
0 


6 
12 
10 

14 
13*. 

16 
21* 


34     2    4 


}° 


Gyns,  Triangle.  Large     .    .    . 

Blocks,  &c. 

Small     .    .    . 

Blocks,  &c. 

Platform  Waggon 

Devil  Carriage,  complete,  small     .    .    . 

Baggage  Cart 

Store  Limber  Carriage. 

Body      .    .    . 

Limber  .    .    . 
Blanshard's  Pontoon  large  Carriage   .    . 

Appurtenances 
Ditto  ditto        small  Carriage  .    . 

Appurtenances 
Hand  Cart 


9 
2 

7 
2 


2  22* 

3  25 
3  3 
3     1 


31 
12 

10 

21 
7 
9 


10 
8 

13 

28 
9 

13 


3 
0 
2 
3 
0 
2 


8 

10 

24 

16 

0 

5 


3    9* 


16     1  17 


0  23 
2  19* 

2    4 

1  23 

2  8 
0    8 


18 

3  18 

42 

2  12 

22 

2  5 

4 

3  4 

•  From  Griffitlu'  'Artilkmt**  Mannil,*  third  edition. 
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TABLE  XVII. 

C0NTSMT8  or  A  FOEGS  WAOOON.* 

See  Plates. 


Bellows,  pair 1 

Anvil,  with  block 1 

Coals,  bushelf 2 

smiths'  tools  IK  THS  LtMBBB. 

Tongs,  pain 2 

Slice 

Ladle 


v-iS"'! 


Shoeing  Smiths'  tools,  set 
Jobbing  Smiths'  do.   do. 


Small  Medicine  Chest,  for  Far- 1  « 
riers'use  ......    J 

r  Sledge     .    .    .    .  1 

Hammers  <  Hand 1 

[Riveting  .    •    •    .  1 

CoidChUei.{g^j  ;  ;  •  ;  « 

p»»'*«{S2^i : : : : :  2 

Screw-driver 1 

'i-round 6 

*"P*lFlat 6 

^3-sqnare 6 


CARRIAGES,  DEPRESSION. 

There  is  a  general  resemblance  only  between  these  and  the  common  standing 
garrison  carriage:  for  the  points  of  difference,  compare  them  with  figs.  6  to  9, 
'  Carriage,'  Plate  I.  They  admit  of  a  depression  of  30^  but  after  every  round  the 
piece  must  be  brought  to  a  horizontal  position  to  be  loaded,  which  is  done  by  taking 
out  the  rear  transom  altogether. — (See  '  Artillery  Tables  6.  &  H./  pages  66  &  67.) 

Elevaiiont  Depreuion,  and  Height  qfan  Iron  24»poHnder  Howitzer  twnmted  on  an 
Iron  or  Wood  Carriage  tgnm  an  Iron  TVaversing  Platform, 


Iron  24-pr.howitz.  f  an  iron  carriage 
mounted  on        {.a  wood  carriage 

ElcTAtion. 

DepressiOQ. 

Height. 

With 

elevating 

•crew. 

With 

eleyattng 

■crew. 

From 
platform  to 

axicof 
howitxer. 

Under  ewell  of 

mnule  at  5**  de- 

prewion  abore 

the  platform 

•tand. 

o 

16 
171 

o 

5 
5 

ft.   in. 
2     9 
2     8 

ft.    in. 
2     2ft 

2     1ft 

CASK. — See  *  Bridgk,  Cask.' 


CASTRAMETATION  is  the  art  of  Uying  out  Camps,  whether  the  troops 
intended  to  occupy  them  are  to  be  hutted,  under  canvas,  or  bivouacked. 

Encampments  on  actual  service  may  be  divided  into  Campe  qfPotitUm,  and  Inei" 
dental  Campt  taken  up  every  night  on  a  march  by  troops  traversing  a  country  where 


*  From  Spearaun'a '  British  Gunner.' 
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an  enemy  may  be  met  with.  There  are  alio,  in  time  of  peace,  Cam^  qfhutmetkm 
or  Exercise  f  but  under  any  circumstances,  and  whether  the  troops  are  hutted,  under 
canvas,  or  biyouacked,  the  principles  here  mentioned  should  be  attended  to.  Troops 
are  however  seldom  kutiedj  except  in  Camps  of  Position. 

The  situation  selected  for  a  camp  should  be  healthy,  not  liable  to  be  flooded,  well 
provided  with  water,  and  should  have  abundant  supplies  of  wood  and  forage  dose  at 
hand :  also,  if  the  troops  are  on  actual  service,  it  must  be  capable  of  defence,  and 
should  not  be  overlooked.  The  British  Army  generally  encamps  by  brigades,  or 
divisions,  independently.  The  troops  of  each  arm  should  be  encamped  in  lines  parallel 
to  the  probable  line  of  battle,  and  in  such  a  manner  that  all  may  form  line  directly  in 
front  of  their  camp  without  confusion,  by  night  as  well  as  by  day,  and  act  efficiently ; 
the  Infantry,  if  the  country  is  open,  being  placed  so  as  to  be  protected  by  the  Cavalry; 
and,  if  the  country  is  close,  so  as  to  cover  the  latter,  whilst  the  Artillery  should 
occupy  the  most  commanding  positions,  (if  possible,  so  as  to  flank  the  front  of  the 
camp,)  and  should  be  duly  supported  by  Infantry  and  Cavalry. 

The  flanks  of  the  camp  should  be,  if  possible,  protected  by  a  village  or  river,  and 
care  should  be  taken  that  the  prolongation  of  the  lines  may  fisll  upon  ground  whence 
they  cannot  be  enfiladed,  and  that  the  ground  in  front  is  favourable  for  a  field  of 
batUe. 

The  camp  of  each  regiment,  brigade,  or  division,  should  occupy  the  same  space  in 
front  which  it  would  cover  when  drawn  up  in  order  of  battie,  (calculating  upon  the 
effectives  only,)  and  there  should  be  ample  space  in  front  for  manoeuvring,  and  inter- 
vals of  about  400  yards  between  the  fronts  of  the  first  and  second  lines  and  reserve, 
when  several  corps  or  divisions  are  together :  the  interval  between  the  flanks  of  bat- 
talions, or  between  those  of  brigades,  may  be  taken  at  about  a  company's  length. 

The  Reserve  should  be  placed  so  as  to  protect  the  approaches  to  the  rear,  and  also 
to  be  capable  of  quickly  affording  aid  to  any  of  the  troops  in  front. 

The  commnnicationa  throughout  the  camp,  across  its  front,  and  from  every  part  of 
it  to  the  front  and  rear,  must  be  rendered  easy, — ^the  lines  of  retreat  being  decided 
upon  in  the  first  instance. 

Fuel  and  water  are  amongst  the  most  necessary  items,  and  their  importance  vrill 
justify  the  choice  of  an  otherwise  inferior  position. 

The  rivulets  near  the  camp  should  be  dammed  across  at  intervals,  to  retain  the 
water  for  the  supply  of  the  troops,  and  at  as  early  a  period  as  possible.  Where  the 
quantity  is  limited,  an  active  police  must  be  established,  to  see  that  the  ponds  are  not 
drained  for  fish ; — that  cattie  have  not  unrestrained  access  to  it ; — that  horses  are  not 
watered  tn  it ; — and  that  the  men  do  not  bathe,  and  that  clothes  are  not  washed,  in 
the  upper  portions.  If  the  river  is  only  to  be  reached  at  points  under  the  control  of 
the  enemy,  they  must  be  either  covered  or  supported  by  field-works ;  or  the  water 
must  be  led  to  reservoirs  in  the  rear,  and  possibly  diverted  in  its  entire  course. 

A  chain  of  guards  must  be  established  round  the  camp  on  those  points  which 
command  the  approaches,  but  not  so  as  to  be  out  of  sight ;  and  sentries  must  be 
posted,  so  as  not  only  to  prevent  the  approach  of  an  enemy,  but  the  egress  of  the 
troops  for  the  purpose  of  plundering,  &c 

The  several  Parks  should  be  established  about  200  yards  in  rear  of  the  camp,  and 
remote  from  houses,  so  as  to  lessen  the  chance  of  danger  from  fire :  the  carriagea 
must  be  placed  so  that  any  of  them  may  be  easily  moved  at  any  time  to  the  lines  of 
retreat  or  advance.  * 

The  details  of  laying  out  Camps  for  Cavalry,  Infantry,  and  Artillery,  are  g^ven  in 
figs.  1,  2,  3,  respectively.  Cavalry  rarely  encamped  during  the  late  war, — but  fig.  1 
is  taken  from  a  Horse-Guards'  docomenti  modified  to  the  present  drcumstanoes  of  the 
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Service.  Fig.  2  gives  the  practice  as  now  established  for  troops  in  Ireland :  in  forming 
from  Line  for  a  Regimental  Camp,  the  battalion  being  in  open  column  of  divisions, — 

Grenadiers  and  Light  In-       No.  2  closes  on  No.  1.       The  companies  of  the  right 
fantry  stand  fast.  4  ,,  3.  wing  which  move,  dose 

5  „  6.  to  the  front ;  those  of  the 

7  „  8.  left  wing,  to  the  rear. 

Nos.  2,  4,  6,  8,  and  Light 
Company,  counter-march. 

The  encampment  of  the  9-pr.  Field  Battery  allows  for  164  horses,  as  well  as  for  the 
total  number  of  Gunners  and  Drivers  necessary, — on  the  Cavalry  footing  of  12  men 
per  tent. 

In  figs.  1,  2,  no  arrangements  are  made  for  Sutlers,  Batmen,  and  Privies;  they  may 
be  arranged  in  the  rear,  according  to  circumstances,  provided  always  that  they  lie 
within  the  rear  guard. 

During  the  latter  part  of  the  Peninsular  War,  the  general  issue  of  tents  to  the  Por- 
tuguese troops  was  discontinued;  instead  of  these  their  blankets  were  edged  with 
cord,  looped  at  the  corners ;  and  with  a  squad  of  four  men,  these  blankets  could  be 
thus  secured  to  their  muskets,  crossed,  so  as  to  form  a  small  ridge  tent. — (See  Table 
on  the  next  page.) 

HUTTING. 

For  Winter  or  other  Standing  Cantonments,  when  towns  or  villages  are  not  to  be 
had, — Huts  should  be  made.  These  have  every  shape,  size,  and  quality ;  from  the 
open  screen  of  the  Hottentot,* — the  roof-shaped  Gypsey  straw  shed, — or  the  lowest 
Irish  turf  sheeling,t — to  the  cottage  built  of  stone  set  in  clay, — of  raw  brick, — of 
cob, — or  of  *  wattle-and-dab.' 

In  making  cob,  straw  is  trampled  into  the  clay,  and  the  walls  carried  up  in  thin 
courses  laid  on  in  small  shovelfuls  at  a  time,  within  two  planks  on  edge  as  a  mould, 
shifted  upwards  as  the  work  rises.  Less  than  12  inches  thick  of  this  is  musket- 
proof.  In  constructing  wattle-and-dab  houses,  there  is  first  a  plain  frame-work  for 
the  walls  of  upright  poles  fixed  in  the  ground,  and  held  together  above  by  a  wall- 
plate  ;  the  comer  and  door-posts  being  stronger  than  the  rest.  The  poles  for  the 
walls  may  be  about  18  inches  apart,  and  are  wattled  with  rods  so  as  to  support  the 
clay,  which  must  be  worked  in  by  hand  on  both  sides  at  once, — the  first  coat  being 
left  rough  to  allow  a  hold  for  the  second.  To  give  stifi^ness  to  the  framing,  diagonal 
bracing  might  be  fixed  to  the  walls  inside ;  also  across  the  comers  of  the  wall-plates 
as  dragon-ties.  The  floor,  of  well-rammed  clay  (mixed  with  cow-dung)  and  gravel, 
high  enough  above  the  ground  to  keep  it  dry.  The  fire-place  and  chimney,  in  all 
cases,  of  stone  or  brick,  and  best  run  up  in  a  gable.  The  thatch  of  the  roof  supported 
on  rough  slight  rafters.  The  whole  whitewashed,  inside  and  out ;  and  a  gutter  ran 
all  round  at  a  little  distance  outside. 

Those  who  are  unacquainted  with  the  virtues  of  cow-dung  will  be  surprised  to  find 
how  a  clay-floor  is  improved  by  being  washed  daily  with  a  very  thin  mixture  of  it  and 
water,  which  is  perfectly  inoffensive.  Cow-dung  also  gives  great  toughness  to  the 
clay  on  the  walls :  it  is  for  the  like  reason  used  in  pargeting. 


*  Screens  of  interwoyen  branches  to  windward  of  the  bivouac  fire :  these  give  great  protection 
from  all  weather  except  a  downright  vertical  heavy  rain :  if  they  are  earthed  up  for  a  foot  or  two 
above  the  ground,  outside,  so  much  the  better. 

t  Two  triangular  dry  stone  wall  gables ;  rough  pole  rafters  resting  on  the  ground,  and  covered  in 
with  sheets  of  turf:  a  North-American  Indian  would  use  sheets  of  birch-bark. 
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A  grett  protection  against  fire  may  be  given  by  thickly  coating  the  thatch  of  the 
roof  with  whitewash,  or  rather,  very  thin  mortar. 

Without  departing  from  the  principle  of  the  length  of  the  firont  being  equal  to  that 
of  the  troops  in  line, — such  an  encampment  may  be  so  arranged  that  the  huts  may 
support  each  other  by  a  flanking  fire,  especially  from  the  Oflkers'  quarters  and  the 
Guard-houses. 

From  the  probable  scarcity  of  suitable  timber,  the  huts  for  the  men  may  be  only 
wide  enough  for  one  row  of  beds :  a  quarter  for  fifteen  men,  at  one  pace  per  man,  will 
thus  be  37'  6''  x  9'  in  the  clear,  which,  in  a  cold  climate,  will  require  a  fire-place  at 
each  end.  If,  however,  timber  can  be  obtained,  it  will  be  better  to  make  the  barracks 
20  feet  wide,  there  being  no  objection  to  a  row  of  posts  down  the  middle  supporting 
the  tie-beams,  if  necessary. 

The  following  extracts  from  the  Orders  of  the  Light  Division,  by  Major-General 
Robert  Crawford,  between  1809  and  1811,  and  from  the  Queen's  Regulations*  are 
given  in  reference  to  the  chief  points  in  the  routine,  and  associated  duties,  of  Encamp- 
ment.— The  former  are  marked  by  an  asterisk. 

*  As  a  standing  order,  when  circumstances  permit,  each  regiment  will  be  preceded 

by  two  Officers,  for  the  purpose  of  taking  up  quarters ;  one  of  them  will  march 
24  hours  before  the  regiment,  and  on  his  arrival  will  receive  the  necessary 
information  from  the  Assistant  Quarter-Master-General,  or  from  the  Quarter- 
Master  of  the  regiment  preceding  that  to  which  he  belongs.  The  other  Officer 
vnll  march  the  same  day  as  the  regiment  does,  but  sufficiently  early  to  arrive 
at  10  A.M.,  when  he  will  have  the  quarters  pointed  out  to  him  by  the  Officer 
who  went  on  the  day  before,  and  who,  after  having  done  this,  vnll  proceed  to 
the  next  station. 

*  The  Camp-colour  Men,  viz.  one  per  company,  under  the  command  of  the  Quarter- 

Master-Serjeant  of  each  regiment,  and  one  Officer  for  the  column,  will  assemble 
at  the  Assistant  Adjutant-General's  quarters  every  morning  on  the  sounding  of 
the  first  bugle ;  viz.  1^  hour  before  the  hour  appointed  for  the  march  of  the 
brigade. 

*  The  Officer  in  charge  of  these  parties  will  march  them  in  perfect  order,  and  as 

expeditiously  as  possible,  to  the  next  station,  where  he  will  find  the  Officer  gone 
forward  with  the  Assistant  Quarter-Master-General ;  and  after  marking  out  the 
quarters  of  each  company,  he  vdll  take  care  that  each  party  shall  remain 
together  until  the  regiment  arrives. 

*  The  Quarter-Masters  vdll,  when  practicable,  march  2  or  3  hours  before  the  brigade ; 

or,  if  possible,  the  preceding  evening ;  and  as  soon  as  they  arrive,  they  will  pro- 
ceed to  purchase  the  provisions,  forage,  &c.,  for  their  respective  corps. 

*  When  regiments  march  separately,  the  Quarter-Master-Seijeants  must  be  sent 

forward  for  the  above  purpose. 

*  One  of  the  first  duties  of  Officers  commanding  regiments  on  arrival  in  Camp,  or 

Quarters,  is  to  cause  the  communication  from  the  position  or  quarters  of  the 
regiment  to  all  the  principal  roads  by  which  the  brigade  may  possibly  march, 
to  be  thoroughly  examined,  and  all  obstacles  removed,  in  order  that  each  regi- 
ment, without  the  assistance  of  a  guide,  and  without  delay,  may  be  able  to  move 
in  the  night,  if  required,  to  whatever  road  in  the  vicinity  of  the  Camp  or 
Quarters  may  be  pointed  out  for  the  assembly  of  the  brigade. 

*  On  entering  Camp  or  Quarters,  each  regiment  must  form  on  the  same  ground 

which  it  is  to  assemble  upon  in  case  of  alarm ;  and  when  formed,  the  ranks  are 
to  be  opened. 

*  If  the  companies  have  to  form  up  in  succession,  each  will  slope  arms  and  open 
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ranlcs  as  soon  as  formed  by  words  of  command  from  its  own  Officer ;  but  they 
must  not  order  arms,  or  stand  at  case,  until  directed  to  do  so  by  the  Com- 
manding Officer  of  the  regiment,  which  will  not  be  done  until  the  whole  corps 
is  formed. 

*  After  the  reports  arc  collected  as  ordered  (in  a  preceding  Article),  the  men  may 

be  allowed  to  sit  down,  or  walk  about  1)ehind  the  ground  of  formation,  which 
will  be  marked  out  by  a  sentry  on  the  right  flank  of  each  company ;  but  they 
must  not  be  allowed  to  go  10  yards  from  the  spot  until  the  guards  and  pickets 
are  placed,  and  all  the  other  necessary  arrangements  are  made ;  unless  it  rtins 
hard,  in  which  case  the  men  (except  those  for  duty)  may  be  dismissed  as  soon 
as  the  reports  are  collected ;  but  no  state  of  weather,  nor  any  other  circum- 
stance, is  to  prevent  the  corps  being  kept  under  arms  until  the  reports  of  the 
absentees  are  regularly  collected. 

*  As  soon  as  the  corps  are  formed,  and  the  reports  collected,  the  guards  must  be 

placed,  and  the  men  or  companies  warned  for  in  or  out-lying  pickets. 

On  the  arrival  of  a  brigade  or  battalion  on  the  ground  destined  for  its  camp, 
the  Quarter,  and  Rear  Guards,  of  the  respective  regiments  will  immediately 
mount ;  and  when  circumstances  require  them,  the  advanced  pickets  will  be 
posted.  The  grand  guards  of  Cavalry  will  be  formed,  and  the  horses  picketed. 
The  men's  tents  will  then  be  pitched ;  and  until  this  duty  is  completed,  the 
Officers  are,  on  no  account,  to  quit  their  troops  or  companies,  or  to  employ  any 
soldier  for  their  own  accommodation. 

The  troops  must  at  all  times  be  kept  in  the  most  perfect  readiness  to  turn 
out,  and  it  is  expected  that  in  half  an  hour  from  the  time  they  receive  the  order 
to  march,  either  in  the  night  or  day,  the  army  shall  stand  at  the  head  of  its  en- 
campment ;  that  the  baggage  shall  be  packed,  and  the  whole  prepared  to  move. 
This  state  of  preparation  is  equally  as  essential  in  Cantonment  as  in  Camp ;  and 
in  both,  the  troops  must  be  accustomed  to  march  without  any  previous  notice. 

Movements  of  troops,  or  dispositions  of  march,  will  not  always  be  put  in 
orders,  but  will  be  delivered  to  such  persons  only  as  they  concern,  &c. 

On  arriving  at  a  camp  which  is  intersected  by  hedges,  ditches,  unequal  or 
boggy  ground,  regiments  will  immediately  make  openings  of  communication 
60  feet  in  vridth. 

The  ground  in  front  of  an  encampment  is  to  be  cleared,  and  every  obstacle 
to  the  movement  of  the  artillery  and  troops  is  to  be  removed. 

Commanding  Officers  of  regiments  must  take  care  that  their  communications 
with  the  nearest  great  routes  are  open  and  free  from  any  impediments. 

*  In  camp,  the  best  water  will  be  pointed  out  before  the  men  are  dismissed,  and 

the  necessary  directions  for  opening  communications  given. 

*  The  places  for  cooking  in  camp  must  be  pointed  out  to  the  Orderly  Serjeants  of 

companies  by  the  Captain  of  the  day ;  and  must  be  particularly  chosen,  with  a 
view  to  avoid  danger  of  fire ;  and  for  the  greater  facility  of  superintending,  all 
the  companies  must  cook  as  near  as  possible  together. 

Whenever  a  regiment  remains  more  than  one  night  in  a  camp,  regular 
kitchens  are  to  be  constructed. 

Necessaries  are  to  be  made  in  the  most  convenient  situations,  and  the  utmost 
attention  is  required  in  this  and  every  other  particular  to  the  cleanliness  of  the 
camp.  If  circumstances  will  allow  the  ground  on  which  a  regiment  is  to  en- 
camp to  be  previously  ascertained,  the  pioneers  should  make  these  and  other 
essential  conveniences  before  the  corps  arrives  at  its  encampment. 

*  It  most  be  explained  to  the  men  as  a  Standing  Order,  that  when  no  regnlar 
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necessaries  are  made,  nor  any  particular  spot  pointed  out  for  easing  themselyes, 
they  are  to  go  to  the  rear  at  least  200  yards  beyond  the  sentries  of  the  Rear- 
Guard  :  all  men  disobeying  this  order  must  be  punished. 

It  is  the  duty  of  the  Quarter- Master  of  the  day  of  the  brigade  to  attend  to 
the  cleanliness  of  the  camp,  take  care  that  all  broken  glass,  and  filth  of  every 
kind,  are  removed,  for  which  the  Quarter-Master  of  each  regiment  is  responsible, 
as  far  as  the  camp  of  his  regiment  is  concerned. 

*  If  the  arms  are  not  piled  on  the  ground  of  formation,  a  stake  must  be  fixed,  or 

some  other  conspicuous  mark  must  be  made  on  the  right  and  left  flank  of  the 
ground  on  which  each  company,  when  called  out,  is  to  form. 

*  In  towns  and  villages,  the  Alarm-post  will  be  fixed,  and  the  disposition  made  for 

the  defence  of  that  portion  of  the  circumference  falling  within  the  district  of 
the  regiment ;  and  all  other  necessary  directions  will  be  given  by  Officers  com- 
manding regiments,  and  the  distribution  of  billets  made  by  those  commanding 
companies,  before  the  men  are  dismissed. 

*  Officers  must  always  occupy  a  part  of  one  or  more  of  the  houses  allotted  to  their 

respective  companies. 

OUTPOSTS. 

"  As  soon  as  an  Officer  commanding  an  outpost  or  advanced  picket  (whether  of 
Infantry  or  Cavalry)  arrives  on  his  ground,  he  must  endeavour  to  make  himself 
master  of  his  situation,  by  carefully  examining  not  only  the  space  he  actually  occupies, 
but  the  heights  within  musket-shot ;  the  roads  or  paths  leading  to  or  near  the  post, 
ascertaining  their  breadth  and  practicability  for  Cavalry  and  Artillery,  to  insure  a 
ready  and  constant  communication  with  the  adjoining  posts  and  videttes, — in  the  day 
by  signals,  in  the  night  by  patrols.  He  should  examine  the  hollow  ways  that  cover 
the  approach  of  an  enemy,  and  consider  all  the  points  from  which  he  is  most  likely  to 
be  attacked.  He  will  by  these  means  be  enabled  to  take  measures  to  prevent  sur- 
prise ;  and  should  he  be  attacked  during  the  night,  from  the  previous  knowledge  he 
has  of  the  ground  he  will  at  once  form  a  just  estimate  of  the  nature  of  the  attack, 
and  make  his  arrangements  for  defence  with  promptitude  and  decision. 

"An  intelligent  Officer  upon  an  outpost,  even  unprovided  with  intrenching  tools,  will 
materially  strengthen  his  post,  when  the  unobserver  would  remain  inactive.  A  tree 
felled  with  judgment,  brushwood  cut  to  a  certain  height,  pointed  stakes  about  breast 
high  placed  on  the  point  most  assailable  to  an  enemy,  may  be  attended  with  the 
greatest  advantages,  and  can  be  effected  with  the  common  hatchets  or  bill-hooks 
with  which  the  soldiers  are  provided  for  the  purpose  of  cutting  fire- wood. 

"  Nothing  checks  the  ardour  of  troops  more  than  an  unexpected  obstacle  within 
point-blank  musket-shot  of  the  place  attacked :  this  must  not  be  overlooked  by  an 
Officer  who  defends;  and  no  obstacle  he  can  throw  in  the  enemy's  way  at  that 
distance  from  his  post  must  be  deemed  unworthy  of  his  attention. 

"  At  night,  or  in  thick  weather,  the  videttes,  or  sentinels,  on  outposts  are  to  be 
doubled."  R.  J.  N. 


CHAIN.— iSee  •  Cable,  Chain.* 
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226  CHEVAUX-DE-FRIZE  —  COMBUSTION. 

CIIEVAUX-DE-FRIZE. 

Ordinary  pat  tern  f  of  wood, — sqnare  barrel. 

Barrel.— Length,  9'  6".     Breadth  and  Depth,  3i".    Weight,  35  lb*. 
Spears  (20)    „     6' 0".    Diameter  of  Bundle,  7i^  „      61  „ 

Total  ...    96  ^ 

Each  spear  is  1^^  diameter,  with  a  plain  square  iron  point,  and  a  stud  in  the  middle 
of  the  length  to  lock  inside  the  barrel-plate. 

The  barrel  is  secured  at  each  end  by  an  iron  band,  3^  broad  x  ^"  thick,  through 
which  the  outer  spear  passes,  and  to  which  the  T  &  O  keying-chains  are  fixed. 
Each  spear-hole  is  guardefl  by  an  iron  plate  (on  one  side  of  the  barrel  only) 
3i''  X  3''  X  i",  with  a  notch  in  the  edge  of  the  circular  hole  to  allow  the  spear-stnd 
to  pass  and  lock.    The  spears  are  made  of  ash,  and  the  barrel  of  Memel  fir. 

Newpattemy  of  iron, — cylindrical  barrel ;  the  whole  consisting  of  tubes,  the  spean 
(twelve  in  number)  being  plugged  at  the  ends  with  points ;  and  packing  away  iniide 
the  barrel. 

BarreL — Length,  6'  0".    Diameter,  exterior,  4}^.  1  ^o  --.i,*  oo  «v. 

„        interior,  3*".  J     ^    ' 
Spears  (12)    „    4!  7^-  Diameter  of  each,      i"        „       43  „ 

Total  ...    65  M 

The  wooden  pattern  has  the  advantage  of  being  somewhat  lighter,  the  length  of 
9'  6''  in  both  being  96  and  103  lbs.,  wood  and  iron  respectively.  It  is  more  eaaily 
replaced  and  repaired,  and  the  length  of  9'  6"  renders  it  more  available  as  a  barrier 
or  temporary  gate  for  closing  openings  through  which  carriages  are  to  pass,  than  the 
6'  of  the  iron  pattern ;  which  last  has  the  advantage  of  great  portability  in  lefereiiee 
to  bulk.  R.  J.  N. 


COMBUSTION,  SPONTANEOUS. 

Few  or  no  chemical  comY)inations  can  take  place  without  a  disturbance  in  the 
equilibrium  of  caloric  in  the  substances  to  be  so  combined;  and  when  caloric  is 
thereby  evolved  in  sufHcicnt  extent  and  rapidity,  and  when  one  or  all  the  bodies  en- 
gaged may  be  freely  combustible,  ignition  takes  place.  When  this  is  unintentional, 
or  is  the  result  of  ignorance  or  carelessness,  it  is  convenient  to  call  it  Spontaneout 
Combustion. 

Thus  we  frequently  hear  of  hay-ricks,  &c.,  on  fire ;  or  occasionally  of  carts  loaded 
vrith  quick-lime  being  burned  by  the  rain  falling  upon  it.  Thete  are  also  somewhat 
apocryphal  accounts  of  coal  in  coal-yards  being  destroyed  in  like  manner.  But  the 
most  important  instance  of  this  class,  as  far  as  regards  the  preservation  of  Govern- 
ment establishments,  is  the  combustion  that  infallibly  and  rapidly  ensues  when  greasy 
hemp,  fiax,  or  cotton,  is  allowed  to  remain  loosely  heaped  together,  in  any  quantity, 
in  a  confined  unventilated  space. 

Full  proof  of  this  has  been  made  by  experiment  in  the  Dockyards ;  and  there  is 
much  reason  to  attribute  many  fires  in  former  days  to  carelessness  in  the  rope-walkg 
and  hemp  stores :  in  consequence  of  which,  rigorous  orders  were  subsequently  issued 
as  to  the  immediate  disposal  of  loose  oakum  and  hemp  sweepings — all  more  or  less 
greased  or  oiled.  The  very  oil-rags  used  by  engravers  in  cleaning  plates,  when 
heaped  together  to  any  amount,  will  be  consumed  in  a  few  hours. 
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Th«  combination  in  qoettton  teems  to  be  between  tbe  oil  and  the  oxygen  of  the 
atmosphere.  OU  has  always  an  affinity  for  oxygen ;  though,  when  the  bulk  of  the 
former  is  considerable  in  proportion  to  the  suifkee,  the  action  is  but  feeble,  and  the 
results  not  ordinarily  appreciable :  but  in  the  case  of  admixture  of  such  fibrous  vege- 
table bodies  as  hemp,  flax,  or  cotton  with  oily  matters,  where  the  ratio  of  surlace  to 
solidity  is  great,  and  when  the  conditions  for  accumulating  heat  are  favourable,* — 
this  accumulaUon  soon  produces  ignition  amongst  such  inflammable  bodies  as  those 
just  enumerated.  R-  J.  N. 


COMMAND.f 

"  Every  one  must  have  observed,  that  there  exists  amongst  all  classes  of  men  a  sort 
of  vague  and  general  impression,  that  missiles,  projected  from  elevated  situations,  have 
a  more  destructive  and  more  irresistible  effect  than  when  projected  from  an  equal 
level ;  yet  no  one  can  doubt  that  artillery,  firing  from  an  elevated  situation,  is  less 
destructive  to  bodies  of  troops  than  when  firing  on  the  same  level,  in  consequence  of 
its  great  plunge,  which  scarcely  admits  of  one  shot  killing  more  than  a  file  or  two ; 
whereas  a  horizontal  discharge  frequently  sweeps  or  bounds  through  a  whole 
column. 

"  With  respect,  however,  to  the  effect  of  artillery  firing  from  a  height  on  a  be- 
sieger's approaches,  there  is  little  accordance  of  opinion  even  amongst  professional 
men,  and  probably  for  this  reason,  that  it  is  almost  entirely  dependent  on  distance. 

"  Thus,  for  instance,  a  battery  of  24-pounders,  placed  on  an  elevation  of  100  or  120 
feet,  though  firing  down  on  a  trench  at  the  distance  of  700  or  800  yards,  requires  an 
elevation  of  1  or  1^  degree  above  its  crest  to  reach  it ;  and  the  same  guns  firing  at  a 
trench  on  an  equal  level  at  the  same  distance,  require  scarcely  more  elevation  above  it; 
so  that  the  difference  of  the  curve  formed  by  the  shot,  at  tbe  instant  of  striking  the 
trench  from  either  situation,  is  almost  imperceptible ;  and  the  force  of  the  shot  being 
in  both  cases  the  same,  no  other  cause  can  be  assigned  why  the  action  of  the  one 
should  be  more  destructive  than  that  of  the  other. 

"  It  is,  however,  very  different  with  the  same  guns  when  firing  from  a  similar  height, 
of  100  or  120  feet,  at  a  battery  or  trench  only  300,  400,  or  500  yards  distant ;  as  the 
guns  being  then  fired  directly  down  on  the  work,  the  shot  frequently  strikes  near  the 
interior  edge  of  the  parapet  with  its  greatest  force,  and  passing  through  4  or  5  feet 
of  the  interior  revetment,  renders  every  part  of  the  battery  insecure. 

'^  The  deduction  is,  that  guns  firing  from  a  height  on  a  besieger's  approaches,  unless 
the  height  be  within  400  or  500  yards,  are  less  destructive  than  similar  guns  firing  h, 
ricochet  on  an  equal  level. 

**  Height  of  situation  invariably  gives  a  more  destructive  effect  to  musketry  on  the 
approaches,  as  its  use  implies  close  approximation,  in  which  case  it  is  nearly  impos- 
sible to  raise  the  parapet  of  a  trench  or  sap  sufficiently  to  cover  more  than  a  very 
small  breadth  of  its  surface. 

**  In  the  attack  of  a  mountain  fortress,  the  effect  of  a  direct  fire  does  not  seem  to  be 
materially  diminished  by  the  height  of  the  defences. 

*'  Height  of  situation  is  even  likely  to  offer  a  ^Eicility  for  reducing  small  posts  by 
means  of  the  Miner. 

"  Works  on  heights,  however,  when  properly  constructed,  have  the  excellent  defen- 


*  Flax.  &c.,  and  the  air  amongst  the  loose  fibres,  are  both  imperfect  conductors  of  heat ;  also,  the 
space  being  assumed  to  be  confined,  there  are  no  passing  currents  of  air  to  reduce  the  temperature, 
t  Abridged  from  '  Sieges  i&  Spain/  by  Miyor-General  Sir  J.  T.  Jones,  R.  E.    Second  edition. 
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«.*^  pr\»p«rty  of  more  effectually  t'overing  their  scarps,  palisades,  and  defenders,  than 
«%Mri$  oo  a  plain ;  and,  when  the  rise  of  the  height  is  very  rapid,  it  utterly  precludes 
iW  l^nnoauon  and  use  of  batteries  k  ricochet ;  besides  which,  theur  glacis  necessarily 
mwiaatiiif  in  a  Tery  sharp  angle  at  its  crest,  occasions  an  enormous  labour  to  the 
WHKytiA  to  form  a  sufficient  base  on  which  to  place  their  breaching  batteries. 

**  ll  slKMild»  however,  be  mentioned,  as  some  counterbalance  to  these  advantages,  that 
%  Wi^l  of  one  continuous  and  rapid  ascent  gives  a  facility  to  a  besieger  for  pushing 
fUrvanl  bis  approaches,  because,  on  an  inclined  plane,  less  height  of  parapet  gives 
<c^vfr  ID  the  Sap  than  when  formed  on  an  horizontal  base ;  and  the  guns  of  works  on 
tte^p  heights  can  seldom  be  sufficiently  depressed  to  fire  on  the  trenches,  and  the  pro- 
pins  of  the  Sap  can  only  be  opposed  by  musketry  or  vertical  discharges. 

**To  carry  approaches  from  a  height  against  a  work  situated  on  a  parallel  height, 
iMxing  a  valley  between  them,  is  attended  with  considerable  difficulties ;  for,  if  the 
tMk"  of  the  hill  to  be  descended  be  very  steep,  no  practical  depth  of  trench  or  height 
fi  parapet  will  give  cover  to  the  troops,  unless  each  return  of  the  approaches  be 
fliircteil  very  much  clear  of  the  salients  of  the  work  under  attack,  which  increases 
considerably  the  length  of  each  return,  and  consequently  the  labour  of  forming  it ; 
1^,  even  after  this  additional  labour,  the  ordnance  next  the  salients  of  the  besieged 
place,  which  take  the  approach  en  ^harp,  have  a  murderous  effect. 

**  The  depth  required  to  obtain  cover  will,  of  course,  be  greater  or  less  in  descending 
equal  slopes,  according  to  the  relative  height  of  the  ground  to  be  opened  for  the 
approach  and  of  the  enemy's  work. 

**  Another  inconvenience,  incident  to  carrying  approaches  down  very  deep  declivities, 
is  that  the  rear  of  the  trench  is  higher  than  the  parapet  in  front,  and  many  howitzer 
thells,  fired  u  ricochet,  which  miss  the  former,  are  stopped  by  the  latter,  and  fall  into 
the  trench ;  and  frequently,  shells  from  mortars,  pitched  beyond  the  trench,  roll  back 
into  it,  in  consequence  of  the  steepness  of  the  face  of  the  hill. 

**  It  is  apparent  that  as  the  approaches  nearly  reach  the  bottom  of  the  valley,  these 
evils  increase,  and  that  all  the  advantages  of  defence  to  be  drawn  from  height  of  situ- 
ation operate  against  the  besieger's  trenches  in  a  ratio  according  to  the  steepness  of 
the  descent  and  the  relative  height  of  the  sides  of  the  valley ;  therefore  any  plan  of 
operations,  which  necessitates  carrying  the  approaches  across  a  valley  for  the  attack 
of  a  work  on  the  opposite  side,  should,  if  po&sihle,  be  avoided. 

«*  From  these  various  counterbalancing  properties,  resulting  from  height  of  situation, 
it  may  be  coucluded,  that  a  fortress  is  not  to  be  pronounced  of  great  strength  from 
the  circumstance  of  elevated  situation  alone ;  for,  even  to  form  a  moderately  just 
opinion  of  its  strength,  it  must  be  ascertained  that  its  walls  are  all  covered  from  dis- 
tant batteries,  that  its  interior  be  casemated,  that  the  face  of  the  height  be  under  fire 
of  the  ramparts,  or,  if  precipitous,  that  it  be  flanked  on  every  point.  If  such,  how- 
ever, be  found  the  case,  height  of  situation  must  be  considered  to  add  greatly  to  the 
defensive  powers  of  a  place,  and  demands  our  respect. 

CONSIDERATIONS    OX   TIIK    DISADVANTAGES    ACCRUING    TO    A    PLACE    FROM    BEING 

COMMANDED. 

**  Having  endeavoured  to  discuss  the  real  value  of  height  of  situation  as  a  defensive 
quality,  it  may  not  be  amiss  to  endeavour  to  ascertain  the  amount  of  the  ill  arising 
from  its  reverse,  or  a  place  being  situated  lower  than  the  hills  without  it ;  and  to 
inquire  if  it  really  be  an  evil  of  such  magnitude  as  is  generally  supposed — the  term 
*  commanded '  being  usually  accepted  as  denoting  ever>'thing  bad ;  and  many  Officers 
even  canning  their  feeling  on  this  point  so  far  as  to  believe  that  a  very  commanding 
height  deprives  a  fortress  of  all  powers  of  resistance. 
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"  The  most  prominent  disadvantages  under  which  a  fortress  labours  from  being 
commanded  are,  that  the  defenders  of  the  work,  and  the  interior  of  the  place,  are  seen 
and  exposed  to  the  direct  fire  of  a  besieger's  artillery ;  that  its  escarps  are  also  exposed 
to  be  battered  in  a  certain  degree  lower  down,  according  to  the  greater  or  less  height 
of  the  hill  which  commands  them ;  and  that  in  the  same  degree,  the  range  of  the 
enemy's  projectiles  is  increased. 

**  Considered  abstractedly,  to  be  seen  is  rather  an  inconvenience  than  a  positive 
ill ;  and  as  projectiles  are  never  used  at  sieges  from  situations  requiring  their  utmost 
range,  the  prominent  evils  from  being  commanded  reduce  themselves  to  two, — ^the 
greater  exposure  of  the  escarps,  and  the  direct  fire  of  a  besieger's  artillery  on  the 
garrison,  whilst  defendiug  the  works,  and  on  the  works  themselves  and  their  arma- 
ment. Now  the  point-blank  range  of  a  24-pounder  being  under  600  yards,  and  as  it 
will  not  batter  with  good  effect  at  a  greater  distance  than  800  or  1000  yards,  it 
would  seem  that  all  command  in  front  beyond  the  latter  distance  is  nearly  harmless, 
except  from  the  inconvenience  it  occasions  to  the  garrison  of  being  seen. 

**  Within  the  distance  of  800  yards,  being  commanded,  is,  indisputably,  a  most 
serious  detriment  to  a  place,  as  its  artillery  may  be  dismounted,  its  defenders  killed, 
its  escarps  laid  open,  and  its  buildings  destroyed  by  a  direct  and  accurate  fire  from 
the  height;  but  the  effects  of  such  command  may  be  greatly  reduced,  or  even 
rendered  null,  by  a  just  disposition  of  the  works,  and  their  relief.  If  a  place  be 
only  commanded  by  one  hill,  and  that  of  a  moderate  height,  it  requires  no  stretch 
of  the  imagination  to  comprehend,  that  if,  instead  of  being  built  on  a  horizontal 
plane,  as  is  customary,  the  works  were  constructed  on  a  plane  passing  from  some 
point  in  the  interior,  a  few  feet  over  the  top  of  the  hill  commanding  them,  they 
would  equally  cover  each  other,  and  their  parapets  equally  cover  the  defenders,  as  if 
the  hill  did  not  exist,  and  they  had  been  built  on  a  horizontal  plane.  Upon  a 
similar  principle,  the  exposure  arising  from  the  direct  command  of  several  moderate 
hills  on  the  same  front  may  be  avoided;  and  even  the  works  may  be  screened  by 
the  above  method,  and  by  the  addition  of  traverses,  parados.  &c.,  from  the  command 
of  such  hills  all  around  the  place. 

"  But  if  the  hills  are  of  a  great  height,  and  near  the  place,  the  mischief  arising 
from  their  command  cannot  be  obviated  by  defilement;  and  even  in  many  cases 
where  it  is  possible  to  effect  this  defilement,  the  great  labour  and  expense  of  so  doing 
put  it  out  of  the  question.  Under  such  circumstances,  the  best  resources  are  case- 
mates and  countermines,  or  to  occupy  the  summits  of  the  commanding  hills  by  works 
of  sufficient  strength  to  restore  the  equilibrium  of  defence. 

"  There  remains  a  disadvantage  still  to  be  mentioned,  accruing  to  a  place  from 
being  commanded,  which  is,  that  a  besieger's  first  batteries,  placed  on  the  height 
which  commands  it,  may  remain  open  till  the  last  moment  of  the  attack  without 
incommoding  his  near  approaches;  but  when  the  height  falls  rapidly  in  one  con- 
tinued plane  to  the  glacis  of  the  place,  this  advantage  is  much  counterbalanced  by 
the  difficulty  mentioned  before,  of  carrying  the  approaches  down  hill ;  and  should 
the  fall  of  the  ground  be  gradual,  it  will  frequently  happen  that  the  fire  of  the 
batteries  on  the  height  will  prove  almost  as  annoying  to  those  in  the  advanced  part 
of  the  trenches  as  to  the  defenders  of  the  place. 

*'  From  these  causes,  command  is  far  more  prejudicial  to  the  defence  of  those 
works  of  a  place,  the  general  prolongation  of  which  it  intersects,  than  to  the  defence 
of  those  works  to  which  it  is  parallel ;  even  if  the  distance  of  the  lateral  command 
of  such  height  be  greater  than  that  of  its  direct  command.  This  may  be  exemplified 
by  reference  to  the  attacks  of  Ath,  in  1697  and  1700,  by  those  great  masters  of  the 
art,  Vaubau  and  Marlborough,  and  subsequently  by  the  Count  de  Clermont  in  1745. 


"Twnbtmta  of  the  mcrinte  of  that  fbrtrcu,  a,  6,  h,  e,  ue  tnced  pinllel  to  Mont 
FerOD,  which,  at  GOO  yards  dEatance,  oTertopa  their  nmpaitt  7S  feet,  the  intcml 
being  ■  regular  alope  to  the  foot  of  their  scarps,  and  which  no  exertion  of  art  ha* 
been  able  to  acreen  from  tbe  direct  fire  of  artillerj  from  >o  domiDeenDg  a  point  in 
their  immediate  front.  Stiil,  in  neither  Attack,  did  those  OffiMn  B*ail  tbemielTea  of 
batteiiei  on  thii  commanding  height  to  breach  the  Bcarp  walls  of  the  fronts  opposed 
to  it,  or  for  estaUiihing  a  commanding  fire  to  ruin  their  parapeta,  and  then  cany 
their  approRcbei  almost  unopposed  down  tbe  face  of  the  hill  to  the  counterscarp; 
bnl,  on  the  contrary,  establishing  on  the  height  powerful  enfilading  batteries  to 
ricochet  (he  collflterBl  fronts,  the  prolongalioo  of  which  the  command  of  Mont  Feron 
intersects,  Vauban  carried  his  approaches  towards  (he  front  a,  e,  to  (he  right,  and 
Marlborough  his  towards  c,  d,  to  the  left ;  and  to  each,  Ath  fell  an  easy  conquest. 

"The  Count  de  Clermont,  in  1715,  followed  witli  equal  Success  the  path  traced 
b}  the  British  General ;  so  that  it  may  safely  be  inferred  from  these  examples,  that 
tbe  ^de  of  a  place  most  closely  commanded,  when  that  command  is  direct,  is  not 
consequently  (he  weakest. 

"  Prom  the  above  statement  it  is  apparent,  that  a  fortress  is  not  to  be  lightly  and 
utterly  condemned  l>ecau9e  it  ma<  happen  to  be  commanded;  for  if  the  heigbti 
commanding  it  be  at  a  greater  distance  than  800  or  1000  yards,  and  do  Dot  enfilsde 
any  general  line,  they  can  have  very  little  influence  on  the  attack  or  defence.  If 
the  heights  are  not  more  distant  than  600  yards,  and  on  one  side  only,  the  effecti 
of  their  command  may  have  been  parried  by  defilement;  and  by  the  same  art,  • 
certain  degree  of  strength  may  have  been  given  to  a  fortification  when  closely 
■nrrounded  by  moderate  heights ;  and  even  where  defilement  has  been  impracticable, 
casemate*,  countermines,  reverse  batteries,  ud  telrenchraenta,  on  the  weakeit  fronts, 
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may  have  more  than  compensated  the  general  exposure.  Bat  if  on  examination 
these  precautions  are  found  to  have  been  neglected,  a  fortress  which  is  closely 
commanded  by  heights  may  safely  be  pronounced  of  little  strength, — though  there 
are  innumerable  instances  in  former,  and  some  few  in  late  wars,  of  such  places 
haying  made  good  defences,  from  the  intelligence  of  the  Governor  reserving  the 
troops  for  the  last  stages  of  the  defence,  when  the  combatants  become  too  closely 
in  contact  to  admit  of  the  interference  of  fire  from  distant  batteries." 

For  Relative  Command  of  Works,  see  'Relief  in  the  Construction  of  Permanent 
and  Field-woiiu. 


COMPASS,  HARRIS'S  MAGNETO- ELECTRIC— The  inventor's 
object,  in  the  application  of  his  discovery  of  the  steadying  action  of  the  copper  ring, 
**  is  the  combination  of  great  sensitiveness  with  stability  and  simplicity  of  construc- 
tion ;  so  that  whilst  the  needle  is  free  to  obey  the  magnetic  force  of  the  earth  in  the 
most  perfect  way,  it  yet  remains  tranquil  amidst  the  disturbing  motions  to  which  a 
ship  is  exposed :  and  this  stability  is  obtained  without  the  aid  of  friction  or  other 
mechanical  impediment,  which  often  produce  an  apparent  steadiness,  or  rather  sluggish- 
ness of  the  compass  (arising  from  indifference  to  motion),  at  the  expense  of  accuracy. 

**  When  the  horizontal  position  of  the  card  is  disturbed  by  any  alteration  of  dip 
Incidental  to  a  change  of  latitude,  it  is  to  be  corrected  by  moving  the  silver  sliden 
on  the  needle. 

**  Should  the  compass  be  out  of  use,  care  must  be  taken  to  let  the  needle  hang 
freely  in  the  meridian ;  and  if  put  into  a  store-room,  or  otherwise  set  by,  the  card 
and  needle  should  be  removed  altogether,  and  placed  with  the  needle  downward  in 
the  shallow  box  provided  for  it, — the  north  point  being  on  that  part  of  the  keeper 
marked  with  a  cross,  thus  x  .  A  good  compass  is  liable  to  deterioration  and  damage 
when  stowed  away  without  regard  to  its  magnetic  properties,  and  without  due  care 
being  taken  to  preserve  the  agate  and  the  point  of  suspension  in  a  perfect  state." 

On  the  writer's  own  observation  of  this  compass,  the  needle  was  at  rest  in  exactly 
one  minute :  it  is  stated  to  have  been  so  in  45  seconds  at  other  times.        R.  J.  N. 


CONTOURING.* — This  term  is  applied  to  the  outline  of  any  figure,  and  conse- 
quently to  that  of  any  section  of  a  solid  body;  but  when  used  professionally  in 
connection  with  the  forms  of  ground,  or  of  works  of  defence,  the  outline  of  a  hori- 
zontal section  of  the  ground,  or  works,  is  alone  to  be  understood  by  it. 

When  the  forms  of  ground  or  works  are  described  by  contours,  or  horizontal  sec- 
tions, these  sections  are  taken  at  some  fixed  vertical  interval  from  each  other,  suited 
to  the  scale  of  the  drawing,  or  to  the  subject  in  hand ;  and  the  distance  of  each,  above 
or  below  some  assumed  plane  of  comparison,  is  given  in  figures  at  the  most  convenient 
places  on  the  plan.  When  the  scale  of  the  drawing  is  about  100  feet  to  an  inch,  2  or  3 
feet  will  be  found  a  convenient  vertical  interval  between  the  contours ;  and  however 
large  the  scale  of  the  plan,  it  will  scarcely  be  found  necessary  to  obtain  contours  with 
a  less  vertical  interval  than  2  feet.  If  the  scale  of  the  plan  be  about  250  feet  to  an 
inch,  or  the  ordinary  special  survey  scale  of  4  chains  to  an  inch,  5  feet  will  prove  a  con- 
venient vertical  interval ;  and  with  a  horizontal  scale  of  from  500  to  800  feet  per  inch, 
10  feet  may  be  taken  as  the  vertical  interval.  The  French  generally  employ  an  imaginary 
plane  of  comparison  above  the  highest  points  in  the  plan ;  but  there  docs  not  appear 

*  By  Captain  UaraeM,  R.  E. 
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to  be  any  good  reason  why  the  figures,  which  would  denote  the  altitudes  of  the  teTeral 
points  of  a  plan  above  the  level  with  which  they  are  usually  and  naturally  compared, 
should  not  be  employed  to  denote  the  levels  of  the  contours.  Near  the  coast,  the 
level  of  low  water,  the  plane  of  comparison  for  the  soundings  in  nautical  charts,  is  the 
natural  plane  of  comparison  for  contours ;  and  the  numbers  affixed  to  them,  when  this 
is  adopted,  express  their  altitudes  in  the  ordinary  way. 

Contours  not  only  furnish  a  correct  idea  of  the  reliefs  of  the  ground,  &c  repre- 
sented, but  many  problems  can  be  worked  by  them  without  the  aid  of  vertical  sec- 
tions :  the  following  are  the  most  useful : 

The  scale  of  a  plane  passing  through  three  given  points^  a,  b,  c,  (fig.  1,)  may  be 
found  by  so  dividing  the  line  a  c,  joining  the  highest  and  lowest  of  the  given  points, 
that  the  two  parts  may  bear  the  same  proportion  to  each  other  as  the  numbers  ex- 
pressing the  difference  of  level  between  the  third  point  and  each  of  the  other  two ;  t.  e. 
making  ad:dc::a(/3  b:Bi/)  c;  d  will  be  on  the  same  level  as  b,  and  b  d  will  be 
a  horizontal  of  the  plane  required. 

To  find  the  scale  of  a  plane  passing  through  two  given  pointSf  and  having  a  given 
inclination. — The  inclination  determines  the  interval  in  plan  between  the  contours 
passing  through  the  two  given  points.  With  one  of  the  points  as  a  centre,  and  that 
interval  as  a  radius,  describe  a  circle ;  the  tangent  drawn  to  the  circle  from  the  other 
point  is  a  horizontal  of  the  plane  required.  If  the  distance  between  the  points  is  less 
than  the  necessary  interval  between  the  contours,  this  problem  is  impossible :  when 
possible,  it  always  admits  of  two  solutions. 

To  find  the  scale  of  a  plane  passing  through  a  given  pointy  and  parallel  to  a  given 
plane. — It  vnll  agree  in  direction,  and  in  its  divisions,  vnth  that  of  the  given  plane ; 
the  numbers  need  only  be  varied  to  correspond  with  the  level  of  the  given  point. 

To  find  in  a  plane ,  given  by  its  scale  of  slope,  as  in  fig.  2,  a  line  passing  through  a 
given  point,  a,  and  having  a  given  inclination  less  than  that  of  the  plane, — Trace  a 
contour  of  the  plane  having  any  convenient  difference  of  level  from  the  given  point; 
with  that  point  as  a  centre,  and  with  the  base  due  with  the  required  inclination  of  the 
line  to  the  assumed  difference  of  level  as  a  radius,  describe  an  arc  cutting  that  con- 
tour ;  a  line  drawn  through  either  of  the  intersections  and  the  given  point  will  have 
the  required  inclination. 

To  find  the  intersection  of  two  planes. — Produce,  until  they  meet,  two  or  more 
contours,  having  corresponding  levels  of  each ;  the  line  joining  the  points  of  meeting 
will  be  that  of  intersection.  If  the  contours  of  the  two  planes  be  parallel,  their  inter- 
section will  be  known  if  one  point  in  it  be  found ;  assume  a  third  plane ;  mark  its 
intersection  with  each  of  the  others;  the  meeting  of  the  two  lines  of  intersection  will 
be  the  point  sought. 

The  intersection  of  the  horizontals  of  any  plane  with  the  contours  qfa  given  ««r- 
face  at  corresponding  levels,  shews,  as  in  fig.  3,  what  part  of  such  surface  rises  above 
that  plane. 

To  find  the  plane  passing  through  a  given  line  and  tangential  to  a  given  surface. 
— When  the  line  is  inclined,  mark  (producing  it  if  necessary)  the  points  having  the 
same  level  as  the  contours  of  the  given  surface,  as  in  fig.  4,  and  draw  from  each  of 
these  points  a  tangent  to  the  contour  on  the  same  level  with  it ;  the  tangent  which 
forms  the  smallest  angle  with  the  lower  part  of  the  given  line  will  be  a  horizontal  of 
the  plane.  If  the  given  line  be  horizontal,  draw  a  tangent  parallel  to  it  to  each  con- 
tour of  the  given  surface ;  trace  through  any  point  in  the  given  line,  as  in  fig.  5,  a  line 
cutting  the  tangents  drawn  to  the  contours  of  the  surface ;  set  off  upon  the  given 
line,  beginning  from  the  same  point,  distances  proportioned  to  the  several  differences 
of  level  between  the  line  and  each  contour  (when  the  vertical  interval  is  constant,  this 
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is  merely  setting  off  equal  parts) ;  to  these  points  of  division  apply  the  numbers  of  the 
aereral  contours,  the  first  point  assumed  having  the  level  of  the  given  line ;  join  each 
with  the  point  where  the  line  drawn  cutting  the  several  tangents  intersects  that 
having  the  corresponding  level ;  the  line  making  the  smallest  angle  with  the  given 
line,  on  the  side  where  the  numbers  apply  to  the  lowest  levels,  meets  the  tangent 
through  which  the  required  plane  must  pass. 

In  tracing  and  surveying  the  contours  of  ground,  the  following  process  may  be 
adopted:  complete  the  survey  of  the  occupation  of  the  ground,  the  streams, &c.;  and 
determine  carefully  the  altitudes  of  the  trigonometrical  points  employed  above  the  in- 
tended plane  of  comparison.  Take  an  accurate  trace  from  the  plot  of  one  of  the  triangles, 
which,  if  the  distances  between  the  trigonometrical  points  are  properly  proportioned  to 
the  scale  of  the  plan,  will  generally  be  a  convenient  piece,  in  point  of  size,  to  contour. 
Take  this  trace  to  the  ground,  and  find  upon  the  ground,  and  mark  upon  the  trace,  the 
points  where  each  of  the  intended  contours  will  cut  the  boundary  lines  of  the  triangle. 

Suppose  the  level  of  a  trigonometrical  point  a  (fig.  6)  to  be  273|  feet,  that  the 
ground  is  falling  towards  b,  and  rising  towards  c,  the  third  angle  of  the  triangle : 
if  the  contours  are  to  be  at  5-feet  vertical  intervals,  270  feet  will  be  the  level  of  the 
next  below  a,  and  275  feet  of  the  next  above  a  ;  the  sunreyor  therefore  must  find  a 
point  3|  feet  lower  than  a  on  a  b,  and  another  1^  ft.  higher  than  a  on  a  c. 

Put  up  a  theodolite  near  a,  and  using  it  as  a  level,  read  the  levelling  staff  when  it  is 
held  at  a  ;  add  3i  feet  to  this  reading,  and  send  the  staff  along  the  line  a  b  until  the 
vane  agrees  with  the  horizontal  wure  of  the  telescope ;  the  point  where  the  staff  then 
stands  will  be  3i  feet  lower  than  a,  and  will  be  the  intersection  of  the  contour  at  the 
level  270  with  the  line  a  b. 

To  find  the  first  point  on  the  line  a  c,  diminish  the  reading  at  a  by  1|  foot,  and 
send  the  staff  towards  c,  in  like  manner. 

It  is  most  convenient  to  mark  the  intersections  of  the  contours  with  one  boundary 
line  at  a  time :  if  the  ground  be  falling  along  that  line,  after  a  point  in  a  contour  is 
fixed,  add  the  intended  interval  between  the  contours  to  the  reading  on  the  staff 
at  that  point,  and  the  place  where  it  stands  when  the  vane  agrees  with  the  hori- 
zontal wire  of  the  telescope  of  the  instrument  will  be  a  point  in  the  next  lower 
contour;  and  so  long  as  the  staff  will  admit  the  addition  of  the  interval,  the 
successive  contours  may  be  marked  without  moving  the  theodolite :  this  would  be  the 
method  in  proceeding  along  a  b,  from  a  to  the  level  200.  If  the  ground  be 
rising,  choose  a  place  for  the  instrument  as  much  above  the  last  point  fixed  as  will 
bring  the  telescope  nearly  on  a  level  with  the  vane  when  raised  to  its  highest  position, 
or  with  the  top  of  a  levelling  staff  without  a  vane ;  and  then  by  continually  deducting 
the  interval,  the  intersections  with  the  line  of  several  contours  may  be  marked  after 
each  removal  of  the  instrument :  this  would  be  the  process  from  the  level  200  to  b. 

The  levels  of  the  trigonometrical  points  check  the  above  operation,  and  if  after 
marking  all  the  points  along  one  of  the  boundary  lines,  it  is  found  that  the  position  of 
the  last  is  incorrect  with  reference  to  the  assigned  level  of  the  neighbouring  trigono- 
metrical point,  the  cause  of  the  error  should  be  ascertained,  and  the  error  corrected 
before  proceeding  further. 

To  trace  the  contours  between  the  points  established  upon  the  boundary  lines,  put 
up  the  instrument  at  some  point  easily  fixed  upon  the  trace,  from  which  at  least  one 
end  of  the  portion  of  contour  to  be  traced  can  be  seen,  and  neither  too  high,  nor 
too  low,  to  permit  the  staff  being  read  when  held  upon  the  contour.  Send  the  staff 
to  the  visible  extent  of  the  contour,  and  read  the  level ;  move  the  staff  in  the  direc- 
tion of  the  contour,  and  every  point  where  the  same  reading  is  obtained,  with  the 
same  position  of  the  instrument,  will  be  a  point  in  it.     When  as  many  points  have 
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been  fixed  as  are  necessary  to  trace  the  part  of  the  contour  Tisible  from  the  instrO' 
ment,  take  the  angle  between  the  last  point  fixed  and  some  point  given  in  the  trace, 
unless  the  situation  of  the  last  point  is  known  by  being  close  to  some  object  given  in 
the  trace ;  lay  down  the  direction  of  the  line  from  the  instrument  to  the  last  picket ; 
chain  the  line,  fixing  the  points  of  the  contour  by  offsets,  as  they  are  successively 
passed  ;  and  add  the  work  to  the  trace  as  it  proceeds. 

Thus  if  the  instrument  be  placed  atyi  its  position  may  be  fixed  by  measfuring  its  dis- 
tance from  each  of  the  pickets  marked  260  and  270  ;  the  staff  being  read,  or  adjusted 
when  held  at  270,  may  be  moved  to  g^  ht  i,  and  270  (as  a  check)  in  the  boundary  line 
B  c,  the  exact  place  for  the  picket  at  g^  h,  or  t\  being  determined  by  moving  the  staff  up 
or  down  the  slope  until  the  reading  on  the  staff  is  the  same  as  at  270  Id  the  line  a  m. 

With  the  same  position  of  the  instrument,  if  the  staff  be  about  12  feet  in  length, 
the  points  /,  m,  ft,  in  the  contour  265,  and  the  points  o,/i,  9,  in  the  contour  260,  might 
be  established,  the  staff  being  read,  or  adjusted  at  the  picket  265,  before  it  is  sent 
along  the  former  contour,  and  at  the  picket  260,  before  it  is  moved  aloug  the  latter ; 
by  measuring  the  line/,  k^  these  points  may  be  determined  by  offsets,  and  the  contours 
drawn  upon  the  trace.  From  the  aame  point  also,  all  the  pickets  required  to  describe 
the  contours  having  the  levels  260  and  265,  and  lying  wholly  within  the  triang^le,  may 
be  fixed,  since  the  telescope  of  the  instrument  would  be  higher  than  the  summit  they 
surround ;  and  by  measuring  the  line/,  /,  these  contours  could  be  added  to  the  trace. 

It  is  not  necessary  to  trace  every  contour  instrumentally :  if  the  contour  275  haa 
been  thus  traced,  the  two  between  275  and  260  can  be  added  very  correctly  by  the 
eye  while  the  contour  260  is  being  traced,  by  judging  each  time  a  picket  of  the  latter 
is  fixed  upon  the  trace,  how  the  intermediate  interval  should  be  divided  to  accord  with 
the  appearance  of  the  ground. 

Neither  is  it  always  necessary  to  fix  the  position  of  the  instrument,  for  the  pickets 
may  often  be  surveyed  without  measuring  from  it ;  but  wherever  angles  are  used  to 
set  off  the  measured  lines  it  is  necessary,  and  may  be  considered  the  general  rule. 

A  single  position  of  the  instrument  will  seldom  trace  a  contour, — fences,  &c.,  as  well 
as  the  form  of  the  ground,  preventing  it.  If  the  instrument  were  placed  at  r,  to  trace 
the  level  255,  the  last  picket  would  probably  be  at  «,  the  angle  between  the  comer  of 
the  house,  h,  and  the  picket,  «,  might  be  observed,  protracted  on  the  trace,  the  line 
measured,  the  several  pickets  as  £Eur  as  «  added  to  the  plan,  the  instrument  removed  to 
«,  and  the  contour  completed. 

But  the  instrument  might,  in  the  case  represented,  be  placed  near  «,  its  position 
lieing  fixed  if  necessary  by  measurement  from  any  of  the  points  recognized  on  the 
trace,  as  the  angles  of  the  adjacent  fence ;  from  this  point  the  whole  contour  could 
l)e  traced,  neither  buildings,  fences,  nor  other  objects  intervening. 

If  the  triangle  be  very  large,  and  the  contours  inconveniently  long,  it  may  easily  be 
divided,  and  a  dividing  line  should,  if  possible,  be  chosen,  running  along  one  of  the 
ridges  of  the  ground ;  for  the  ridges  afford  the  best  sites  for  the  instrument  in  tracing ; 
and  the  ridges  and  valleys  are  convenient  situations  for  check  lines,  because  those 
measured  to  survey  the  pickets  having  to  change  their  direction  in  crossing  them,  can 
then  be  closed  upon  points  already  fixed.  The  line  t  v  would  be  a  good  dividing  line 
in  the  figure,  running  along  the  ridge  on  which  the  point  9  is  marked,  and  fixing  two 
points  in  each  of  the  contours  of  the  summit  within  the  triangle. 

If  it  be  required  to  contour  a  single  feature  of  ground,  not  as  part  of  a  large  survey, 
but  for  some  particular  object,  run  lines  from  the  summit  along  the  several  ridges  of 
the  ground,  fix  upon  these  lines  the  points  where  the  contours  will  intersect  them, 
and  trace  as  above  the  contours  between  them :  if  the  number  of  check  lines  be  too 
few,  run  them  in  the  valleys  also. 
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D. 

DAM,  PERMANENT.— 5^  *  River  Navigation/ 

DAM,  TEMPORARY.* 

Dam, — a  bank  or  obstruction  built  across  a  river  or  stream,  for  the  purpose  of 
raising  the  level  of  the  vrater  on  the  upper  side  of  it. 

There  are  many  objects  for  the  attainment  of  which  it  may  be  necessary  thus  to 
check  the  course  of  a  stream,  and  gain  a  head  of  water :  it  may  be  requisite  to  turn 
it  for  a  time  into  another  channel ;  to  inundate  the  ground  in  front  of  part  of  a 
military  position;  to  make  a  portion  of  the  stream  unfordable;  to  secure  depth 
•offident  to  enable  vessels  of  a  given  draught  of  water  to  navigate  the  stream ;  or  to 
gain  a  power  to  be  applied  to  mechanical  purposes.  The  works  for  the  attainment 
of  the  first  three  of  these  objects  belong  more  particularly  to  the  class  which  Ofiicers 
may  be  called  upon  to  execute  in  the  course  of  a  campaign ;  and  the  details  here 
given  refer  entirely  to  works  composed  of  such  materials  as  may  be  expected  to  be 
within  reach  of  an  Officer  on  service. 

Dams  built  for  the  purpose  of  inland  navigation,  or  for  that  of  securing  a  water- 
power,  may  be  considered  as  having  a  more  permanent  character,  and  will  be  treated 
of  in  the  article  on  *  River  Navigation.' 

The  first  consideration  in  forming  a  dam  across  a  stream  is  the  choice  of  a  proper 
site:  this  must  of  course  be  decided  with  reference  to  the  objects  to  be  attained 
by  the  rise  of  water,  but  there  are  a  few  general  rules  to  which  attention  should 
be  paid. 

In  streams  liable  to  sudden  floods  it  would  be  advisable  to  carry  the  dam  across 
the  widest  part  of  the  stream,  so  as  to  allow  ample  space  for  the  water  to  flow  over, 
and  thus  to  prevent  any  sudden  and  great  rise  above  the  dam ;  or  it  may  even  be 
advisable  to  carry  the  dam  in  an  oblique  line  across  the  stream. 

In  rivers  where  much  drift  timber  is  likely  to  be  brought  down,  the  dam  should  be 
situated  below  a  bend  in  the  stream  where  an  eddy  is  formed,  by  means  of  which  the 
collection  and  removal  of  the  timber  will  be  facilitated. 

The  banks  of  the  river  or  stream  should  be  carefully  examined  with  reference  to 
the  quality  of  the  soil  of  which  they  are  composed,  and  their  power  of  acting  as 
abutments  to  the  dam. 

When  the  site  of  the  dam  has  been  decided  upon  with  reference  to  the  principal 
objects  which  it  is  intended  to  answer,  the  necessary  levels  must  be  taken,  and  the 
height  of  the  structure  determined :  upon  this  will  depend  in  a  great  measure  (when 
materials  are  plentiful)  the  plan  to  be  adopted  in  forming  the  dam. 

In  shallow  rivers,  when  the  bottom  is  rock,  a  dam  of  the  section  shewn  in  fig.  1 
may  be  easily  constructed,  of  10  or  12  feet  in  height.  The  sill  (a  b)  is  bolted  down 
to  the  rock  with  fox-wedge  bolts.  The  standard  (^  c)  is  mortised  into  this  sill,  and 
a  brace  (a  e)  is  framed  into  the  two,  making  thus  a  strong  vertical  frame.  When  the 
dam  is  high,  a  second  brace  may  be  inserted,  and  the  horizontal  distances  between 
the  frames  diminished;  but  in  general,  8  or  10  feet  may  be  allowed  as  a  fair  distance 
between  these  frames  from  centre  to  centre.  When  the  frames  are  securely  fixed,  a 
ladng  of  logs,  roughly  squared  on  the  upper  and  under  sides,  is  laid  in  frt)nt  of 
them,  across  the  bed  of  the  stream.    These  should  be  got  as  long  as  possible,  and 


*  Chiefly  by  Capt.  Sir  Wm.  Dcniaon,  R.  E.,  embodyiog  Mine  fir»gmentft  by  CvpU  Bunbrigge,  R.  E. 
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should  break  joint  occasionaHy  against  a  standard  to  which  they  should  be  tomethnet 
pinned  with  a  trenail,  in  order  to  prevent  their  niOTing. 

When  the  water  is  intended  to  flow  over  this  dam,  the  space  between  the  frames 
in  rear  should  be  filled  in  with  blocks  of  rough  stone,  well  wedged  together  aad  laid 
in  steps,  so  as  to  break  the  fall  of  water  on  the  bed  of  the  river  in  rear.  If  material 
of  the  proper  quality  cannot  be  found,  or  if  the  time  will  not  allow  of  its  being 
quarried  and  placed  properly,  this  space  may  be  filled  in  with  earth  and  rabble,  and 
logs  being  notched  down  upon  the  back  braces  of  the  frame,  stout  planking  should 
be  spiked  over  these  logs,  so  as  to  present  a  smooth  surface  for  the  waste  water  to 
flow  over,  and  to  act  as  a  protection  to  the  stones,  earth,  &c.  below.  The  front  of 
the  dam  should  also  be  filled  in  with  earth,  rubbish,  &c. ;  and  if  the  surface  of  the 
rock  is  so  uneven  as  to  prevent  the  front  logs  bearing  fairiy  upon  it,  brushwood  and 
fascines  may  be  placed  in  front,  so  as  in  some  measure  to  close  the  spaces  between 
the  rock  and  the  logs.* 
^omtraetion  When  the  bed  of  the  river  is  composed  of  sand,  clay,  or  material  too  soft  to  resist 

•  Mft.  ^  ^"^  for  Any  length  of  time  the  action  of  the  water,  the  plan  shewn  in  fig.  2  may  be 
advantageously  adopted.  Thb  frame  is  composed  of  a  sill,  extending  not  only  the 
width  of  the  dam  but  also  of  the  apron  in  rear,  notched  down  and  pinned  to  three  or 
more  sleepers,  which  are  laid  transversely  to  the  stream,  and  sunk  into  the  bed  of  the 
river.  Into  this  sill  the  beam  (a  b)  is  framed  at  an  angle  of  about  30°  with  the 
horizon,  and  supported  in  this  position  by  the  two  struts  (b  c)  (d  e)  at  an  angle  of 
about  60°.  These  frames  are  placed  at  about  8  feet  apart,  and  upon  them  are 
notched  the  horizontal  beams  which  carry  the  planking  with  which  both  the  up 
and  down-stream  sides  of  the  dam  are  covered. 

In  order  to  prevent  the  water  making  its  way  under  the  dam,  a  row  of  plank 
piling  {d)  about  5  feet  long  and  4  inches  thick  should  be  driven  in  front  of  the 
upper  sleeper,  and  a  line  of  waling  (/)  upon  this  row  of  piling  should  be  well  spiked 
through  the  piles  into  the  frame.  In  order  to  secure  the  work  more  completely 
against  leakage,  clay  should  be  thrown  in  front  of  the  sheet  piling  to  a  height  of  1  or 
2  feet.  An  apron  (a),  as  shewn  in  figs.  2,  3,  is  a  necessary  addition  to  every  dam 
constructed  across  a  river  when  the  bed  has  not  suflicient  tenacity  to  resist  the 
action  of  the  water.  This  may  be  composed  of  logs  notched  upon  the  sill-pieces 
and  covered  with  plank,  or  of  rough  logs,  notched  and  pinned  down  upon  the 
sleepers  in  close  contact  with  each  other:  it  should  extend  far  enough  below  the 
dam  to  conduct  the  water  away  safely,  and  should  have  a  row  of  sheet  piling  in 
rear,  as  shewn  in  fig.  3. 
jonttmetion  When  rough  timber  is  plentiful,  a  dam,  as  shewn  in  figs.  3  and  4,  may  be  easily 

IratifuT^^  ^  ^^  quickly  constructed  thus :  two  or  three  rows  of  rough  sleepers  are  bedded  across 
the  stream,  and  upon  these  rough  logs  are  notched  and  pinned  at  intervals  of  about 
5  feet  in  the  rear  of  the  dam.  Over  one  of  these  sleepers  another  transverse  log  is 
notched  upon  the  first  row  of  longitudinal  timbers ;  and  if  the  dam  is  a  large  one, 
perhaps  a  second  transverse  timber  may  be  required.  The  second  row  of  longi- 
tudinal  timbers  is  notched  upon  the  second  row  of  transverse  timbers,  not  exactly 
over  the  first  row,  but  just  so  much  clear  of  it  as  to  allow  of  the  end  being  notched 
and  pinned  upon  the  ground-way  or  sleeper  at  the  upper  side  of  the  dam,  close 
alongside  of  the  first  timber.  Row  after  row  of  timber  is  thus  placed,  the  dam 
constantly  rising  in  rear  by  the  thickness  of  a  log  for  each  course,  while  in  front,  all 

*  Occasionally,  however,  when  the  strata  croM  the  bed,  and  particularly  when  they  erop-oyt 
agunst  the  stream,  great  additional  stability  may  be  obtained  by  abutting  the  lower  parts  of  the 
dam  against  the  basset  edges  of  the  rock.— J?tfi/or«. 
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•re  brought  down  and  pinned  to  the  ground-way.  When  the  necessary  height  is 
obtained,  the  top  row  of  longitudinal  timber  may  be  laid  side  by  side  in  as  dose 
contact  as  possible,  and  the  spaces  made  good  with  small  fascines,  bark,  &c. ;  or  rows 
of  transverse  logs  may  be  placed  at  about  3  feet  apart,  and  planks  spiked  to  them. 
The  rear  of  the  dam  appears  as  shewn  in  the  sketch,  figs.  3  and  4,  of  alternate  rows 
of  longitudinal  and  transverse  timber,  to  which  planking  is  spiked. 

When  timber  is  plentiful  and  the  river  is  deep,  a  dam  may  be  safely  constructed 
to  a  great  height  of  crib-work,  that  is,  of  a  series  of  rough  cases  formed  of  whole 
timbers  notched  together  at  the  crossings,  as  shewn  in  fig.  5.  In  framing  a  dam  of 
this  description,  two  logs  are  laid  in  a  direction  transverse  to  the  stream,  at  the  same 
distance  apart  as  is  intended  for  the  width  of  the  dam :  upon  these  cross  logs  are 
notched  at  distances  of  6  or  8  feet;  other  transverse  timbers  are  notched  upon  these, 
and  the  dam  is  carried  up  in  this  way  until  it  arrives  at  its  intended  height.  Some- 
times it  may  be  advisable  to  divide  the  interior  space  into  smaller  compartments,  by 
introdncing  more  transverse  timbers:  during  this,  very  little  impediment  has  been 
offered  to  the  stream,  which  flows  through  the  interval  between  the  logs.*  When 
the  crib-work  is  complete,  the  spaces  between  the  cribs  are  filled  with  stone,  if  it  can 
be  procured ;  or  if  not,  with  fascines,  earth,  &c.,  and  a  mass  of  earth  and  rubbish  is 
thrown  into  the  river  in  front  of  the  dam,  so  that  by  degrees  a  mass  is  accumulated 
stdBcient  to  prevent  leakage.  This  work  is  carried  on  simultaneously  from  both 
banks ;  and  as  the  water-way  is  checked,  so  the  stream  rises  above  the  dam,  rushing 
through  the  central  space  left  for  its  passage.  The  same  process  may  be  continued 
till  the  dam  is  completely  closed;  but  as  large  quantities  of  earth,  &c.  would  be 
washed  away  in  attempting  to  close  the  opening  between  the  logs  in  this  centre  bay, 
the  best  plan  is  to  prepare  a  frame  to  receive  a  sort  of  gate  made  of  logs,  which,  can 
be  dropped  down  from  above,  and  which  will  close  the  opening  sufficiently  to  prevent 
much  waste  of  material  taking  place.f 

When  timber  is  scarce,  fascines  and  hurdles  may  be  used  in  the  construction  of 
dams.  In  Holland  and  Germany  they  are  very  commonly  employed  for  this  purpose. 
A  course  of  large  fascines  is  first  laid,  the  length  of  the  fascines  being  in  the 
direction  of  the  current,  and  each  in  as  close  contact  as  possible  with  its  neighbours : 
npon  this  a  second  course  is  laid  transversely,  strong  pickets  are  driven  through 
these  two  courses  to  connect  them  together,  and  the  beads  of  these  pickets  are 
wattled  together,  so  as  to  make  a  kind  of  hurdle-work,  which  serves  to  connect  the 
whole  more  completely  into  one  mass :  these  layers  of  fascines  are  then  continued 
in  the  same  manner,  each  course  being  picketed  to  those  below,  and  the  pickets 
eoonected  at  top  with  hurdle-work  until  the  dam  has  attained  the  proper  height. 
Very  large  rivers  with  a  great  depth  of  water  have  been  successfully  dammed  up 
and  their  courses  changed  by  works  constructed  in  this  manner.  Where  the  water 
is  deep,  gabions  loaded  with  stones,  square  wicker-baskets  filled  with  stone,  &c. 
have  been  used  to  form  the  foundation  of  the  dam ;  and  upon  this  a  superstructure, 
as  before  descriljed,  has  been  raised. 

The  above  are  a  few  of  the  most  simple  and  of  the  readiest  modes  of  constructing 
dama ;  modifications  may,  of  course,  be  made  to  any  extent :  two  or  more  of  these 

*  In  executing  thia  lort  of  work,  the  fint  logs  float  on  the  water,  and  are  gradually  sunk  by  the 
hiereBting  superctructure. 

t  Experience  haa  likewiae  ahewn  thai  when  the  water  ia  deep  and  even  rapid,  the  ^nt  of  the  dam 
nay  in  like  manner  be  formed  of  portiona  of  crib- work,  two  baya  in  length,  conatructed  aahore, 
dropped  down  into  position  and  arranged  on  the  arc  of  a  circle,  in  plan ;  beginning  from  each  flank, 
filling  them  aa  aoon  aa  properly  phued.  Thia,  aa  the  body  of  the  dam,  must  be  asaiatcd  and  sup. 
ported  by  •Itqpes  of  clay,  &c.,  as  in  figs.  1 ,  S.— Jff  A 
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)iUuis  may  be  combined  in  the  conttraction  of  t  single  damr— ts,  far  instinoe,  the 
sides  of  a  dam,  when  the  water  is  shallow,  may  be  made  aceording  to  fig.  1,  and  the 
centre  part  with  cribs,  as  in  fig.  5. 
Plate  I.  fif(.  8.  The  flank  of  the  dam  should  be  secured  by  being  let  into  the  bank  and  puddled  in 

*   ^'        front,  and  the  earth  or  rubbish  which  is  thrown  in  front  should  be  carried  up  the 
river  against  the  bank  to  a  greater  distanoe  than  at  other  points. 

As  a  general  rule,  the  sides  of  a  dam  should  be  first  constructed  and  the  abutments 
made  good:  serious  accidents  ha^e  oecurred  from  a  neglect  of  this  precaution. 
Should  it  be  decided  to  raise  the  water  so  as  to  inundate  the  banks  on  eaeh  side,  the 
embankment  to  prevent  the  water  thus  raised  finding  its  way  round  the  flanks  of  the 
dam,  these  flanks  should  be  completed  before  the  dam  itself  is  closed.  This  embank- 
ment may  be  formed  of  earth :  its  seolibfi  may  be  as  in  fig.  7,  about  3  fieel  thick  at 
the  top,  which  should  be  about  1  foot  above  the  highest  water  line ;  the  up-atream 
slope  at  least  2  of  base  to  1  of  height,  the  down-stream  1  base  to  1  of  height :  in 
case  the  soil  is  light  and  porous,  it  will  be  necessary  to  excavate  a  trench  in  the  line 
of  the  embankment  about  2  feet  into  the  ground,  and  about  2  feet  wide ;  to  puddle 
this  well  with  clay,  and  to  form  a  wall  of  the  same  through  the  centre  of  the 
embankment  till  above  the  virater  line,  as  in  fig.  7,  to  render  it  water-tight.  Where 
a  current  can  act  upon  it,  the  base  may  be  protected  by  stones  and  by  planks,  or 
fascines  pinned  down  parallel  to  its  direction.  In  all  cases  ample  provision  should 
be  made  for  the  passage  of  the  waste  water :  when  it  b  not  allowed  to  pass  over  the 
dam,  waste  channels  should  be  made,  and  the  passage  of  the  water  through  these 
regulated  by  sluices  either  self-acting  (which  is  the  safest  plan)  or  vrorked  by  men. 
Great  care  must  be  taken  that  the  action  of  the  water  through  these  sluices  does  not 
tear  up  and  wash  away  the  ground  below  to  an  extent  to  endanger  the  structure. 
Aprons  (constructed  as  before  described)  must  be  laid  in  rear  of  the  sluices,  except 
when  these  are  fixed  upon  rock,  and  must  be  carried  down  to  a  distance  prc^ortional 
to  the  body  of  water  discharged,  and  to  the  fall,  also  taking  into  consideration  the 
nature  of  the  soil.*  W.  D. 
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OF  PLACING  BUILDINGS,  &C.  IN  A  STATE  OF  DEFENCB. 

If  a  building  forms  part  of  a  general  line  of  defence,  or  is  in  the  oontoor  of  the 
works  round  a  town  or  village,  the  front  and  sides  only  may  require  being  prepared 
for  defence,  for  a  force  must  not  be  shut  up  without  a  special  object:  if^  on  the 
contrary,  it  is  an  independent  post,  to  be  defended  to  the  last,  and  is  open  to  attack 
on  all  sides,  every  point  must  be  equally  looked  to,  and  the  means  of  retreat  and  of 
reinforcing  it  must  be  preserved,  if  considered  necessary  under  the  circumstances. 

The  great  art  of  making  a  defensible  post  out  of  buildings,  and  the  out-houses  and 
walls  that  usually  surround  them,  consists  in  selecting  from  the  mass  of  objects  before 
you  what  will  answer  the  purpose,  and  sacrificing  every  thing  else,  making  use  of  the 
materials  to  strengthen  the  part  you  wish  to  fortifjr.  It  is  more  difficult  to  state  any 
precise  rules  for  such  proceedings  than  for  laying  out  works  in  the  field ;  for  in  one 
case  you  generally  have  a  choice  in  the  form  of  your  intended  woriLs,  and  a  better 


*  Bridge*  may  often  be  converted  into  excellent  temponuy  dams  by  Uo^ng  np  tht  vehwaj ; 
taking  care  that  the  mass  thus  formed  is  snfficient  to  support  the  aceumiikited  body  of  water,  wbich 
Bwst  not  be  taken  for  granted  with  most  bridges. — Bd, 

t  By  Lieat.-Colonel  Mib,  C.B.,  R.  B. 
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opportanity  of  arrangfaig  what  you  have  to  execute  under  the  direction  of  some 
general  principles. 

The  principles  of  defence  must  be  taken  into  consideration  as  far  as  they  will  apply, 
and  if  with  a  knowledge  of  these  principles  an  Officer  is  practically  acquainted  with 
the  means  that  are  usually  employed  for  strengthening  such  posts,  a  Tery  little  expe- 
rience will  enable  him  to  arrange  his  plan,  and  set  his  men  to  work  with  a  confident 
expectation  that  in  a  very  few  hours  he  will  be  able  to  enliven  a  peaceable  domicile 
by  converting  it  into  a  respectable  fortress. 

The  objects  now  under  consideration  are  churches,  country-houses,  factories^ 
prisons,  or  other  substantial  buildings;  and  as  there  is  but  little  difference  in  the 
mode  to  be  pursued  for  placing  any  of  them  in  a  state  of  defence,  an  explanation  of 
the  details  appUed  to  a  single  house  will  perhaps  be  sufficient  to  convey  an  idea  on  the 
subject. 

What  has  before  been  said  of  the  points  requiring  attention  in  the  selection  of  a 
military  post  will  be  applicable  if  a  choice  is  to  be  made  among  buildings :  thus,  a 
building  proper  for  defensive  purposes  should  possess  some  or  all  o^  the  following 
requisites : 

First.  It  should  command  all  that  surrounds  it. 

Second.  Should  be  substantial,  and  of  a  nature  to  furnish  materials  useful  for 
placing  it  in  a  state  of  defence. 

Third.  Should  be  of  an  extent  proportioned  to  the  number  of  defenders, 
and  only  require  the  time  and  means  which  can  be  devoted  to  completing  it. 

Fourth.  Should  have  walls  and  projections  that  mutually  flank  each  other. 

Fifth.  Should  be  difficult  of  access  on  the  side  exposed  to  attack,  and  yet 
have  a  safe  retreat  for  the  defenders  ;  and 

Sixth.  Be  in  a  situation  proper  for  fulfilling  the  object  for  which  the  detachment 
is  to  be  posted. 

A  church  will  be  found  more  usually  to  unite  all  these  good  properties  than  any 
other  building. 

It  may  be  remarked,  that  though  good  strong  walls  are  an  advantage,  yet  their 
thickness  should  be  hmited  to  2  or  3  feet,  from  the  difficulty  there  would  be  in 
piercing  loopholes ;  unless  when  they  are  likely  to  be  battered  by  artillery,  in 
which  case  the  musketry  must  be  confined  to  the  windows,  and  the  more  solid  the 
walls  are,  the  better.  It  should  also  be  remembered  that  brick  houses  and  walls  are 
preferable,  on  several  accounts,  to  those  built  of  stone ;  for  when  exposed  to  artillery, 
a  round  shot  merely  makes  a  small  hole  in  the  former,  but  stone  is  broken  up  in  large 
masses,  and  dangerous  splinters  fiy  from  it  in  all  directions.  It  is  much  easier  also  to 
make  loopholes  through  brick-work  than  through  masonry.  Wooden  houses,  or  those 
made  of  plaster,  are  to  be  avoided,  from  the  facihty  with  which  an  enemy  can  set  fire 
to  them,  and  they  are  frequently  not  even  musket-proof.  Thatched  houses  are 
equally  objectionable  on  account  of  fire,  unless  there  is  time  to  unroof  them ;  and 
after  all  it  must  not  be  forgotten  that  earthen  works,  when  exposed  to  artillery,  are 
to  be  preferred  to  houses,  so  far  as  affording  security  to  the  defenders  is  coucerned. 
In  seeking  this  security,  however,  it  should  be  borne  in  mind  that  they  are  not  so 
defentible ;  for  troops  cannot  be  run  into  in  a  house,  but  they  are  not  exempt  from 
such  an  intrusion  in  an  earthen  work  of  the  nature  under  discussion.  The  two 
together  can  be  made  to  form  a  more  respectable  post  than  either  can  be  made  into 
singly,  for  the  merits  of  both  will  be  enhanced,  and  the  defects  be  modified  by  the 
union.  A  building  is  therefore  at  all  times  a  capital  base  to  go  to  work  upon. 
The  walls  may  be  partially  protected  from  cannon-shot  by  throwing  up  earthen 
parapets  round  it,  and  the  house  may  *  reciprocate '  by  acting  the  part  of  a  keep,  and 
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afford  the  garrison  a  place  of  refuge,  in  which  they  may  either  defend  themselTes  with 
advantage,  or,  if  it  '  suits  their  book,'  resume  the  offensiye,  and  drive  the  assailants 
out  again. 

An  Officer  will  be  able  to  make  his  selection  at  first  sight,  with  reference  to  most 
of  these  points,  but  it  requires  a  little  more  consideration  to  determine  whether  a 
building  and  its  appliances  are  convertible  into  a  post,  of  a  size  proportioned  to  the 
force  under  his  command.  The  average  number  of  men,  however,  proper  for  the 
defence  of  a  house  may  be  roughly  estimated  on  some  such  data  as  the  following ; — 
that  in  a  lower  story  it  might  generally  be  proper  to  tell  off  one  man  for  every  4  feet 
the  walls  measured  round  the  interior:*  m  the  second  story  one  man  for  every 
6  feet,  and  in  an  attic  or  roof  one  man  for  every  8  feet.  For  example,  if  a  hoose  of 
three  stories  high  were  found  on  pacing  it  to  measure  140  feet  round  the  interior 
walls,  the  number  of  men  for  its  defence  on  the  above  data  would  be  determined 
thus: 

Feet. 

11-  would  give  35,  which  would  be  the  number  of  men  for  the  lower  story ; 

4 

—  would  be  about  23  men  for  the  second  floor ; 
6 

140 

would  be  18  men  for  the  attic ; 

8 
making  a  total  of  76  men  for  the  three  stories ;  to  which  about  one-sixth  of  the 
whole,  say  14  men,  should  be  added  as  a  reserve,  altogether  forming  a  garrison  of  90 
men.  If  there  were  out-buildings  or  walls  in  addition,  the  number  of  men  required 
for  their  defence  would  be  determined  in  a  similar  manner  by  assuming  certain  data 
adapted  to  the  circumstances  as  a  guide  in  the  calculation. 

These  numbers  are  not  to  be  considered  definitive^  but  merely  to  convey  an  idea  on 
the  subject ;  for  if  a  detachment  were  much  weaker  in  proportion  to  the  extent,  a 
vigorous  defence  might  still  be  made :  the  force  might  be  concentrated  where  most 
required,  as  it  is  not  a  matter  of  course  that  a  place  will  be  attacked  on  all  sides  at 
once ;  or  if  a  building  were  found  so  large  that  the  disposable  force  would  be  too  much 
disseminated,  or  if  there  were  a  want  of  materials  and  time  for  putting  the  whole  of 
it  in  a  state  of  defence,  a  part  of  it  only  might  be  occupied. 

Should  there  exist  any  doubt  about  having  sufficient  time  to  complete  all  that  might 
be  wished,  it  would  become  matter  for  consideration  what  were  the  points  which  it 
would  be  of  the  greatest  importance  to  secure  first,  so  as  to  be  in  a  condition  to  repel 
an  immediate  attack,  because  such  points  would  naturally  claim  attention  to  the 
exclusion  of  all  others. 

In  such  a  case,  it  might  be  well  to  employ  as  many  men  as  could  worii  without 
hindering  each  other  by  being  too  crowded : 

firstly.  To  collect  materials  and  barricade  the  doors  and  windows  on  the  ground- 
floor,  to  make  loopholes  in  them,  and  level  any  obstruction  outside  that  would  give 
cover  to  the  enemy,  or  materially  facilitate  the  attack. 

Secondly.  To  sink  ditches  opposite  the  doors  on  the  outside,  and  arrange  loopholes 
in  the  windows  of  the  upper  story. 

Thirdly.  To  make  loopholes  through  the  walls  generally,  attending  first  to  the  most 
exposed  parts,  and  to  break  communications  through  all  the  party-walls  and  par- 
titions. 


*  Pacing  round  the  outside  of  the  house,  and  making  an  allowance  for  the  thicknen  of  the  walla, 
would  be  tlie  easiest  way  of  determining  the  interior  dimensions. 


DBFBNCB   OP   BUILDINGS.  241 

-  FMnrtUy.  To  place  abattis  or  any  feasible  obstructions  on  the  outside,  and  to  im» 
piDve  the  defrace  of  the  post  by  the  construction  of  tambours,  &c 

Fifthly.  To  place  out-buildings  and  garden  walls  in  a  state  of  defence,  and  estal)li8h 
eommunications  between  them.  To  make  arrangements,  in  the  lower  story  especially, 
for  defending  one  room  or  portion  after  another,  so  that  partial  possession  only  could 
be  obtained  on  a  sudden  rush  being  made.  These  different  works  to  be  undertaken 
itt  ike  order  qf  their  relatwe  importance,  according  to  circumstances ;  and  after 
lecuriBg  the  immediate  object  for  which  they  were  designed,  they  might  remain  to  be 
improved  upon  if  opportunity  offered. 

An  endeayour  will  now  be  made  to  explain  the  mode  of  executing  these  works  in 
the  order  in  which  they  are  mentioned. 

COLLBCTIN6  MATERIALS. 

The  materials  that  will  be  found  most  useful  in  barricading  the  passages,  doors,  and 
windows,  are  boxes,  casks,  cart  bodies,  bricks,  stones,  cinders,  dung,  &c.,  and  timber 
of  any  sort  that  comes  to  hand :  if  it  cannot  be  found  elsewhere  on  the  premises,  the 
roof  and  floors  must  be  stripped  to  furnish  what  is  required. 

BARRICADINO   DOORS. 

In  the  application  of  these  materials,  the  boxes  and  casks  filled  with  cinders  or 
dung,  and  placed  against  the  doors  to  a  height  of  6  feet,  will  prevent  their  being  forced 
open,  and  loopholes  may  be  made  through  the  upper  portions,  which  can  be  rendered 
musket-proof,  to  protect  the  men's  heads :  short  lengths  of  timber  piled  one  upon 
another  to  the  same  height,  leaving  a  space  between  any  two  of  them  in  a  convenient 
situation  for  firing  through,  and  their  ends  being  secured  in  the  side  walls  of  a  passage, 
or  propped  with  upright  pieces  on  the  inside,  will  effect  the  same  object ;  or  a  door 
may  be  loosely  bricked  up,  leaving  loopholes,  &c. 

If  it  is  probable  that  artillery  will  be  brought  up  for  knocking  away  these  barri- 
cades, and  so  forcing  an  entrance,  a  passage  may  be  partially  filled  with  dung  or  rub- 
bish to  the  thickness  of  8  or  10  feet,  or  thick  beams  of  timber  may  be  reared  up  on 
the  outside  of  a  door,  and  the  interval  filled  with  the  same,  or  with  earth,  if  more 
convenient. 

A  small  hole,  3  feet  square,  may  be  left  through  an  ordinary  barricade  for  keeping 
up  a  communication  with  the  exterior ;  but  for  effecting  a  retreat,  or  making  sorties, 
it  will  be  necessary  to  make  a  door  musket-proof*  by  nailing  on  several  additional 
thicknesses  of  plank,  and  arrange  it  so  as  to  open  as  usual,  or  to  contrive  something 
on  the  spot  which  shall  equally  protect  the  men  when  firing  through  the  loopholes, 
and  yet  be  removeable  at  pleasure. 

BARRICADING  WINDOWS. 

Windows  do  not  require  to  be  barricaded  so  strongly  as  doors,  unless  from  their 
situation  an  entrance  may  easily  be  effected,  or  an  escalade  be  attempted.  The  prin- 
cipal object  is  to  screen  and  protect  the  defenders  whilst  giving  their  fire ;  anything, 
therefore,  that  will  fill  up  the  window  to  a  height  of  6  feet  from  the  floor,  and  that  is 
muskct-proof,  will  answer  the  purpose.  Thus  two  or  three  rows  of  filled  sand-bags 
I.  laid  in  the  sill  of  a  window,  (fig.  1,)  or  short  lengths  of  timber,  would  do ;  or  a  car- 

pet, a  mattress,  or  blankets  rolled  up,  would  be  ready  expedients.  Loopholes  would 
in  all  cases  be  arranged,  whatever  materials  were  used.  If  time  presses,  and  windows 
could  not  be  blocked  up,  one  means  of  obtaining  partial  security  would  be  to  hang  a 
great  coat  or  blanket  across  the  lower  part  of  them  as  a  screen,  and  make  the  men  fire 


•  See  article  '  Barricade,'  p.  ISO. 
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beneath  it,  kneeling  on  the  floor.  The  glass  should  be  remored  from  windows 
before  an  attack  commences,  as  it  is  liable  to  irgore  the  defenders  when  broken  by 
musketry. 

LEYBLLINO  OBSTRUCTIONS   OUTSIDK. 

Any  shrubberies,  fences,  or  out-buildings,  within  musket-shot,  which  wonld  favour 
an  attack  by  affording  cover  to  an  enemy,  and  allowing  him  to  approach  unperceived, 
it  is  essential  to  get  rid  of  as  soon  as  possible.  The  trees  should  be  felled,  leaving 
the  stumps  of  different  heights,  so  as  to  encumber  the  ground,  and  the  materials  of 
walls,  &c.  most  be  spread  about  with  the  same  view ;  but  whatever  is  convertible  for 
barricades  should  be  carried  to  the  house.  The  thatch  from  roofs,  and  any  combus- 
tibles, should  also  be  removed  or  destroyed. 

DITCHES    IN   FRONT   OF   THE    DOORS,   &C. 

As  a  means  of  preventing  a  door  being  forced,  a  ditch  may  be  dug  in  front  of  it, 
about  7  feet  wide  and  5  feet  deep :  such  a  ditch  also  is  necessary  in  front  of  the  lower 
windows,  if  the  loopholes  cannot  be  conveniently  mode  high  enough  from  the  outside 
to  prevent  an  enemy  reaching  them,  as  would  be  done  in  managing  matters  for  the 
defence  of  walls.  These  partial  ditches  may  afterwards  be  converted  into  a  continued 
ditch  all  round  a  house  if  opportunity  offers,  as  it  would  contribute  to  the  defence  of 
the  post.  The  floors  may  also  be  taken  up  on  the  inside,  opposite  the  doors  or  win- 
dows open  to  attack. 

LOOPHOLES. 

FUte  I.  If  the  vralls  are  not  too  thick,  they  may  be  pierced  for  loopholes,  at  every  3  feet,  in 

the  spaces  between  the  windows,  &c.  (Fig.  1.)  These  loopholes  can  be  knocked 
through  with  a  crow-bar,  or  even  a  pickaxe :  they  should  be  just  such  a  size  as  to 
enable  you  to  see  your  enemies  without  being  seen  by  them. 

Two  tiers  of  these  loopholes  may  be  made  if  opportunity  offers,  and  a  temporary 
scaffolding  of  furniture,  benches,  casks,  or  ladders,  &c.  erected  for  firing  from  the 
upper  ones :  on  the  lower  story  a  row  of  loopholes  may  be  made  dose  to  the  ground. 
The  floor  must,  in  this  case,  be  partly  removed,  and  a  small  excavation  made  between 
the  beams  for  the  convenience  of  making  use  of  them.  Just  under  the  eaves  of  a  roof 
there  is  generally  a  place  where  loopholes  can  be  made  with  great  facility,  and  a  tile 
or  slate  knocked  out  here  and  there  with  a  musket  will  give  other  openings  from 
which  an  assailant  may  be  well  plied  as  he  comes  up. 

COMMUNICATIONS. 

A  clear  communication  must  be  made  round  the  whole  interior  of  the  building,  by 
breaking  through  all  partitions  that  interfere  with  it ;  and  for  the  same  purpose,  if 
houses  stand  in  a  row  or  street,  the  party-walls  must  be  opened,  so  as  to  have  free 
access  from  one  end  to  the  other :  means  should  likewise  be  at  band  for  closing  these 
openings  against  an  enemy  who  may  have  obtained  any  partial  possession.  Holes  may 
also  be  made  in  the  upper  floors  to  fire  on  the  assailants,  if  they  force  the  lower  ones, 
and  arrangements  made  for  blocking  up  the  staircases,  with  some  such  expedients  as 
a  tree,  prepared  in  the  same  manner  as  for  an  abattis,  or  by  having  a  rough  palisade 
gate  placed  across.  Balconies  may  be  covered  or  filled  up  in  fit)nt  with  timber  or 
sand-bags,  and  made  use  of  to  fire  from  downwards.*  Fig.  2.   (See  Abattis,  p.  32.) 


•  See  srtide  '  Machiooiilis.' 
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ABATTIfl. 

The  partial  lefelling;  of  any  object  on  the  outtide,  that  would  gire  concealment  to 
an  enemy,  and  faironr  an  attack,  is  supposed  to  have  been  already  attended  to ;  but 
if  time  admita,  after  the  loopholes,  &c.  are  completed,  this  system  must  be  extended 
and  perfected,  and  the  formation  of  a  more  regular  abattb  should  be  commenced,  and 
any  other  obstruction  added  that  opportunity  permits.  The  beat  distance  for  such 
obatractiona,  if  they  are  continuous  and  cannot  be  turned,  is  within  20  or  30  yards  of 
a  woik,  or  even  less,  so  that  every  shot  may  tell  whilst  the  assailants  are  detained  in 
fordng  a  passage  through  them. 

TAMBOURS. 

If  the  building  that  has  been  selected  has  no  porches,  wings,  or  projecting  portions 
from  which  flank  defence  can  be  obtained,  it  will  be  advisable  to  construct  something 
of  a  temporar}'  nature  to  afford  it. 

Stockade-work  offers  a  ready  means  of  effecting  this  object :  it  may  be  disposed  in 
6 1,  the  form  of  a  triangle,  projecting  8  or  10  feet  in  front  of  a  door  or  window  (fig.  4), 
planted  in  the  manner  and  witli  the  precautions  of  having  the  loopholes  high  enough. 
A  small  hole  should  be  left  in  the  barricade  of  the  door  or  window  to  communicate 
with  the  interior.  Three  or  four  loopholes  on  each  face  of  the  projection,  cut  between 
the  timbers,  will  be  found  very  useful  in  the  defence.  These  contrivances  are  usually 
termed  tambours,  and  if  constructed  at  the  angle  of  a  building,  will  flank  two  sides 
of  it.  (Fig.  3.) 

OUT-BUILDING3   AND   WALLS. 

When  the  defences  of  the  main  building  are  in  a  state  of  forwardness,  any  out- 
buildings or  walls  which  have  been  found  too  solid  to  be  levelled  at  the  moment,  or 
which  have  been  preserved  for  the  chance  of  having  time  to  fortify  them,  and  thus  to 
increase  the  strength  of  the  post,  must  be  looked  to.  They  may  be  placed  in  a  state 
of  defence  by  the  means  already  described,  and  separate  communications  shoul4  be 
established  between  them  and  the  principal  building  by  a  trench,  or  a  line  of  stockade- 
work,  and  by  breaking  through  the  walls  when  necessary.  In  this  way  a  post  may 
be  enlarged  in  any  required  proportion,  by  turning  all  objects  that  present  themselves, 
such  as  out-buildings,  sheds,  walls,  hedges,  ponds,  &c.  to  the  best  account;  first 
taking  the  precaution  to  secure  what  is  absolutely  necessary  for  immediate  pro- 
tection, and  for  placing  it  in  a  state  to  be  defended  on  the  shortest  notice. 

An  exterior  wall  or  fence,  tolerably  close  to  a  house  and  parallel  to  it,  may  be 

retained  for  the  purposes  of  defence,  without  the  danger  of  affording  cover,  and  thus 

facilitating  an  attack,  by  throwing  up  a  slope  of  earth  on  the  outside  of  it,  or  planting 

II.        an  abattis  in  the  same  situation  (fig.  5).    An  enemy  would  thus  remain  completely 

exposed,  and  it  would  be  worse  than  useless  to  him. 

If  a  post  of  the  description  under  consideration  were  composed  of  two  or  more 
buildings,  and  it  were  to  be  left  to  itself,  and  were  open  to  attack  on  all  sides,  the 
stockades  or  trenches,  forming  the  communications  between  them,  would  obviously 
require  to  be  so  arranged  as  to  afford  cover,  and  the  means  of  resistance  an  both  aidee. 
This  would  be  effected  by  merely  making  them  double,  as  shewn  in  figs.  5  and  7 ; 
but  for  greater  security,  the  exterior  of  such  communications  should  be  laid  under 
fire  from  the  buildings  at  their  extremities. 

In  arranging  the  defences  of  such  posts,  it  is  an  essential  point  to  make  each 
portion  of  them  so  far  independent  of  the  others,  that  if  any  one  part,  such  as 
a  building  for  instance,  be  taken,  it  shall  not  compromise  the  safety  of  the  remainder, 
or  materially  impair  the  defence  they  will  make  by  themselves ;  so  that  whilst  free 
communications  are  essential  in  most  cases  to  a  vigorous  defence,  the  means  must  be 
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at  hand  for  instantly  cutting  them  off  hj  some  snch  expedients  as  would  be  afforded 
by  a  loopholed  musket-proof  door,  or  rough  gates,  or  by  letting  foil  a  tree  prepared 
as  for  an  abattis,  and  which,  till  wanted,  might  be  reared  on  its  end  in  the  situation 
required ;  having  previously  secured  the  means  of  bringing  a  close  fire  upon  it. 

It  is  incredible  what  a  defence  may  be  made  in  a  substantial  building,  if  it  haa 
been  properly  prepared,  and  the  right  sort  of  people  have  been  put  into  it.  The 
siege  of  Saragossa,  in  1809,  affords  a  proof  of  how  much  may  be  done  in  defending 
streets  and  houses.  The  French  were  reduced  to  the  delay  of  an  attack  wectmdum 
artem,  and  no  impression  was  made  but  by  the  regular  means  of  artillery  and  mines. 
It  is  to  be  recollected,  however,  that  the  houses  could  not  be  set  on  fire,  and  the 
walls  were  of  extraordinary  thickness. 
lates  III.  ft  IV.  Figs.  8  and  9  are  given  as  examples  of  a  country-house  and  out-buildings  which 
have  been  prepared  for  defence  in  the  manner  described. 

DEFENCE   OF  VILLAGES. 

Though  the  placing  a  village  in  a  state  of  defence  argues  that  larger  forces,  and 
Ofllcers  of  higher  rank  and  more  experience,  are  engaged,  than  has  hitherto  been 
contemplated  in  the  smaller  posts  that  have  been  discussed  in  this  article,  yet,  in 
cases  of  emergency,  much  responsibility  may  still  devolve  on  a  young  OfiScer  in 
executing,  and  in  some  measure  planning  portions  of  the  work :  the  subject  there- 
fore will  be  briefly  noticed,  though  the  details  already  entered  into  embrace  much  of 
the  information  which  would  enable  him  to  make  himself  useful  on  such  an  occasion. 

As  a  village  is  only  the  extension  of  a  smaller  post  of  the  same  nature,  the  general 
requisites  adverted  to  in  the  preceding,  when  treating  of  such  posts,  should  be  looked 
for  in  determining  whether  or  no  it  is  favourable  for  defensive  purposes,  and  whether 
it  offers  such  facilities  for  executing  the  necessary  works  as  that  they  can  be  completed 
in  the  time  that  can  be  devoted  to  them. 

Thus  a  village  should  not  be  commanded ; — it  should  furnish  materials  proper  for 
its  defence,  and  be  of  a  nature  not  easily  set  on  fire ; — of  a  size  proportioned  to  the 
force  designed  to  occupy  it ; — should  be  difficult  of  access,  &c.  In  addition  to  which 
there  should  be  some  substantial  buildings  near  the  exterior,  to  be  converted  into 
strong  salient  points  of  the  general  line ;  and  in  most  cases  a  church  or  large  build- 
ing in  the  interior,  to  serve  as  a  keep,  would  be  a  desideratum.  There  should  likewise 
be  a  facility  for  forming  a  connected  line  all  round,  or  on  the  front  and  fianks,  if  they 
only  were  to  be  fortified.  If  it  were  situated  on  a  height,  some  of  the  sides  of  which 
were  inaccessible,  or  if  it  were  partially  skirted  by  a  river  or  marsh,  so  much  the 
better ;  it  would  be  more  easily  rendered  defensible. 

An  idea  may  be  formed  of  the  extent  the  works  should  have  in  reference  to  the 
disposable  force  by  making  a  rough  estimate  on  the  principles  advanced,  bearing  in 
mind  that  they  will  admit  of  considerable  latitude  either  way. 

Villages  may  be  required  to  be  intrenched  under  a  variety  of  circumstances,  but  as 
far  as  the  works  themselves  are  concerned,  two  cases  only  require  consideration,  vis. 
when  they  are  left  open  in  the  rear^  and  when  they  are  endoeed  all  round. 

Under  the  first  consideration ; — if  a  village  is  to  be  held  as  an  advanced  potty 
or  forms  part  of  a  general  line,  in  front  of  an  army,  and  it  can  receive  instant 
support  when  attacked,  it  will  generally  be  left  open  m  the  rear,  and  only  be 
strengthened  in  front.  To  effect  this,  the  first  attention  of  an  Ofiicer,  after  deter- 
mining his  general  plan  on  the  principles  already  laid  down,  would  be  directed  to  the 
readiest  means  of  stopping  up  all  the  streets,  roads,  and  lanes  on  the  front  and  flanks 
of  the  exposed  side,  with  such  temporary  obstructions  as  could  be  most  expeditiously 
formed. 
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Men  would  be  detached  to  bring  to  the  spot  selected  whatever  materials  would 
assist  in  the  work,  such  as  waggons,  carts,  ploughs,  harrows,  trees,  gates,  rows  ol 
paling,  furniture,  chains,  ropes,  &c  With  these  there  would  be  no  difficulty  in 
creating  obstructions  in  a  very  little  time,  that  would  interfere  with  the  visits  of 
cavalry,  and  break  the  order  of  infantry,  and  thus  offer  impediments  to  an  immediate 
attack.  They  should  be  placed  in  those  situations  where  they  would  afterwards  be 
of  some  use,  either  as  obstacles  in  front  of  other  works  proposed  to  be  executed,  or 
in  the  principal  line  itself,  and  therefore  to  be  improved  upon ;  for,  if  possible,  no 

LABOUR   SHOULD   BS   THROWN   AWAT. 

Whilst  these  works  were  in  progress,  an  Officer  would  have  more  leisure  to  examine 
his  whole  post  in  detail,  in  doing  which  he  would  find  it  convenient  to  make  a 
memorandum  of  the  number  of  men  that  could  be  employed  to  advantage,  and  the 
probable  time  it  would  require  to  complete  each  of  the  works  he  proposes  for  its 
defence,  so  as  to  suit  them  to  his  means.  These  being  afterwards  confided,  in  distinct 
portions,  to  the  active  superintendence  of  intelligent  young  Officers,  would  insure 
their  being  done  in  less  time  than  were  he  to  attempt  uHquityy  in  looking  after  them 
all  himself. 

In  arranging  his  general  plan,  he  will  have  selected,  as  far  as  circumstances  have 
fiavoured  him,  some  good  substantial  buildings,  not  exceeding  the  effective  range  of  a 
musket,  say  150  or  200  yards  apart,  for  the  most  prominent  or  salient  points  of  his 
line,  which  will  be  prepared  for  defence,  as  explained  in  the  foregoing  pages ;  or  he 
will  have  decided  on  occupying  those  points  with  the  best  breastworks  or  stockadea 
he  can  make  in  the  time ;  and  availing  himself  of  all  buildings,  hedges,  ditches,  walls, 
or  inequalities  that  lie  between  them,  he  would  proceed  to  make  arrangements  for 
connecting  them  by  breastworks,  trenches,  stockades,  or  some  other  of  the  means 
already  described,  and  on  the  principles  laid  down  respecting  flank  defence,  and 
giving  a  good  fire  to  the  front.  His  working  parties  would  be  distributed  accord- 
ingly, and  it  would  be  his  constant  endeavour  to  obtain  the  best  cover,  and  to  create 
the  greatest  obstructions,  with  the  least  possible  labour.  No  exertion  should  be 
spared  until  the  enclosure  were  perfect,  and  in  a  state  to  be  defended ;  all  hands 
should  be  employed  night  and  day,  if  necessary,  in  alternate  reliefs,  and  every  arrange- 
ment should  be  made  with  this  view :  such  points  as  required  the  greatest  attention 
might  then  be  progressively  improved  upon. 

All  the  streets  and  roads  open  to  attack  should  be  shut  up  by  good  barricades 
constructed  in  rear  of  the  temporary  obstructions  that  have  been  created.  These 
barricades  may  be  made,  if  time  admits,  by  sinking  a  ditch  7  or  8  feet  deep, 
and  forming  the  earth  into  a  substantial  breastwork  (fig.  9),  planting  palisades,  &c 
if  opportunity  offers.  Or  if  not  exposed  to  artillery  fire,  stockade-work  would 
be  very  effective ;  but  if  time  should  press,  casks,  boxes,  or  cart  bodies,  arranged 
in  order  and  filled  with  earth,  stones,  dung,  or  cinders,  would  be  a  ready  expedient. 
Bales  of  goods,  hogsheads  of  sugar,  sacks  of  malt,  or  even  the  rolls  of  cloth  out  of  a 
tailor's  shop,  would  be  very  convertible  to  such  like  purposes  if  tbey  came  to  hand. 

The  mass  should  be  raised  6  or  7  feet  high,  and  a  banquette  or  step  be  arranged 
for  firing  over  it.  The  access  should  be  as  much  obstructed  as  possible,  and  above 
all,  every  house  in  the  neighbourhood  should  be  loopholed,  so  as  to  give  a  good 
flanking  fire  over  the  ground  in  their  front. 

If  several  barricades  are  made  in  a  street,  to  be  disputed  in  succession,  the  means 
of  retreat  through  them  must  be  preserved.  This  may  be  effected  by  disposing  the 
lines  as  already  explained,  by  which  the  passages  would  be  readily  closed  and 
defended ;  and  a  communication  should  be  made  from  house  to  house  on  each  side 
the  street,  for  firing  on  an  advancing  column. 
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In  front  of  his  pott,  it  would  be  an  object  to  destroy  all  hooses  within  range'  of 
mnsketry, — to  level  all  fencesi  and  fill  up  all  ditches,  &c  that  ran  parallel  to  the 
general  line  he  had  taken  up  within  that  distance,  so  that  an  enemy  might  find  no 
cover  whatever:  such  fences  and  obstructions,  however,  as  ran  perpemdicular  to  his 
post,  and  that  could  be  seen  from  it  on  both  sides,  might  remain,  as  they  would 
interfere  with  the  flank  movements  of  an  attacking  force,  and  embarrass  his  approach. 
Within  the  line  of  works,  on  the  contrary,  all  fences  and  obstructions  that  are /ler- 
pendieular  to  the  line,  and  interfere  with  a  free  communication  from  right  to  left, 
should  be  cut  away.  Those  that  are  parallel  should  be  preserved,  as  afifording  pro- 
tection to  a  retreat  and  further  means  of  defence,  if  the  outer  line  were  forced.  It  is 
very  important  to  have  a  second  or  even  a  third  line  of  defence  prepared,  if  the  posi- 
tion of  the  buildings  and  localities  admit  of  such  an  arraugement,  so  that  if  troops 
are  driven  from  one  line  by  a  superior  force,  they  may  find  another  and  another  in 
their  rear,  all  ready  for  occupation. 

Such  posts  as  these,  when  situated  in  a  plain  before  the  front  of  an  army,  or  as  a 
point  of  apptd  for  one  of  its  wings,  have  a  very  important  part  to  play.  But  to 
enable  an  inferior  force  to  derive  the  greatest  possible  advantage  from  them,  they 
ahould  not  only  be  strengthened  in  themselves,  but  every  obstmction  in  rear  of  them 
should  be  levelled,  so  that  there  may  be  facility  for  the  movement  of  all  arms  for 
their  immediate  support  when  attacked.  If  there  are  fences  or  walls  in  existence 
which  cannot  be  cleared  away,  good  broad  roads  should  be  made  through  them :  on 
the  other  hand,  if  a  force  in  connection  with  such  a  post  is  on  equal  terms  vrith  an 
enemy,  so  that  the  offensive  may  be  taken  up,  and  a  forward  movement  made,  as 
opportunity  offers,  it  would  be  injudicious  to  have  obstructions  in  front,  which  might 
in  that  case  be  in  the  way.  Probabilities  and  drcnmstanoes  alone  can  decide  what  it 
best  to  be  done. 

Under  the  second  consideration,  if  a  village  weie  to  be  occupied  as  an  independent 
post,  to  be  defended  to  the  last,  energy  and  intelligence  must  be  drawn  upon  to  the 
utmost,  to  place  it  in  the  best  possible  state.  The  details  of  execution  will  be  similar 
to  those  already  explained,  as  well  as  the  general  principles  which  regulate  tlie 
whole ;  but  it  must  be  endoted  all  round  with  an  outer  Une,  and  if  possible  some 
strong  building,  such  as  a  church  or  jail,  must  be  looked  up  and  put  in  a  state  of 
defence,  and  supplied  with  provisions,  ammunition,  &c.,  to  which,  as  a  citadel  or  keep, 
the  defenders  may  retire,  and  there  fight  the  battle  over  again,  with  a  better  chance 
of  success,  if  driven  in  by  an  overwhelming  force. 

This  keep  should  be  centrally  situated,  in  a  position  covered  from  the  enemy's 
artillery,  and  commanding  the  principal  roads  or  streets.  It  should  be  of  a  nature 
not  easily  set  on  fire,  and  should  have  good  and  assured  commlmications  with  all  the 
outworks.  Advantage  must  be  taken  of  any  walls  and  out-buildings  surrounding 
whatever  has  been  selected  as  a  keep ;  and  they  should  be  converted  into  outworks 
for  strengthening  it  as  an  independent  post.  These  outworks  are  the  more  necessary, 
as  besides  the*  additional  strength  they  will  impart,  they  will  be  found  of  essential 
service  in  securing  a  retreat  into  it ;  for  a  reserve  quietly  occupying  them  ought  to 
command  considerable  respect  from  an  enemy,  however  hotly  he  might  be  in  pursuit. 

If  suitable  buildings  were  to  be  found,  and  there  were  men  enough  to  defend  them, 
several  such  keeps  might  be  prepared ;  and  on  the  contrary,  if  a  village  should  be  of 
too  great  an  extent  for  the  force  thrown  into  it,  a  portion  of  it  only  might  be 
strengthened,  and  the  remainder  be  separated  or  destroyed ;  or  the  defence  might  be 
confined  to  some  principal  building.  Plate  I.  is  taken  from  sketches  inserted  in  some 
Instructions  published  by  the  French  Imperial  Minister  of  War  in  1814.*    In  this 

*  Slightly  modified  in  correction  of  lome  defects. 
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dcflldi  tlie  ezis^g  buildingi  and  streets,  &c  that  have  been  taken  adnntage  of,  for 
definisiTe  purposes,  will  be  easily  distinguished  from  the  new  works  which  it  has 
been  necessary  to  add  for  a  more  effectual  application  of  the  principles  adTerted  to. 
On  one  side  the  Tillage  is  covered  by  a  river  and  an  inundation,  which  of  theraselfea 
present  a  barrier,  and  the  bridges  which  communicate  with  the  eonstry  are  shot  up 
with  temporary  works  of  the  nature  explained,  so  as  to  render  it  tderably  seenre 
against  an  attack  from  that  quarter. 

On  the  other  side  the  river  the  buildings  do  not  appear  to  have  been  ^posed  very 
fovonrably  for  the  defence,  which  has  made  it  necessary  to  constmct  a  variety  of  new 
woiks.  These  have  been  laid  out  so  as  to  g^ve  fire  to  the  front  and  reeiprocal  flank 
defence ;  they  consist  of  stockades,  and  earthen  breastworks  with  ditches  in  front  of 
them.  The  streets,  it  will  be  observed,  are  all  barricaded.  Commnnications  are 
also  broken  through  all  the  houses  in  the  contour  close  to  the  parapets.  The  prin- 
cipal buildings,  probably  a  church  and  a  prison,  will  be  easily  recognized ;  they  have 
been  converted  into  keeps,  and  appear  well  situated  for  the  purpose  of  supporting, 
and,  if  necessary,  of  receiving  or  covering  the  retreat  of  the  defenders  of  those  portions 
of  the  outer  lines  which  are  contiguous  to  them. 

Such  works  as  are  here  treated  of  are  not  supposed  to  be  proof  against  round  shot, 
which  is  a  defect  that  must  he  charged  against  the  want  of  time  to  make  them  so : 
if,  however,  troops  are  secured  from  observation,  and  from  the  immediate  effects  of 
ease-shot,  bullets,  sabres,  and  bayonets,  which  are  for  more  destructive,  and  they 
are  besides  placed  in  an  attitude  to  resist  a  superior  enemy,  and  above  all  to  gam 
time,  it  will  be  admitted  that  a  great  object  has  been  attained  at  a  trifling  expense  of 
labour. 

Numerous  instances  might  be  adduced  where  posts,  fortified  in  the  greatest  haste, 
have  offered  a  more  protracted  and  effectual  resistance  than  more  regular  and  more 
imposing  works  have  done;  which  may  partly  be  attributed  to  measures  of  evident 
necessity  being  adopted,  which  might  have  eluded  previous  calculation ;  and  to  an 
enemy  generally  coming  upon  them  unprepared  with  the  requisite  means  for  their 
attack. 

It  will  ever  be  found  that  a  man  of  energy  and  resource  will  do  more  for  himself  in 
such  a  case  of  emergency  than  a  man  of  rule ;  and  it  will  be  encouraging  to  a  young 
Ofiicer  to  reflect,  that  zeal  and  intelligence,  aided  by  a  very  little  practical  knowledge, 
will  go  far  to  effect  all  that  could  be  expected  from  scientific  acquirement  and  greater 
experience. 

GUAROINO   AND    DEFENDING   AN    INTRENCHED   VILLAOB. 

• 

The  general  disposition  of  a  force  for  the  defence  of  an  intrenched  village  would  be 
influenced  by  the  principles  adverted  to,  as  far  as  the  difference  of  locality  and  circum- 
stances will  permit  of  their  application ;  and  as  the  chief  defensive  works  would 
usually  consist  of  a  combination  of  buildings  and  intrenchments,  &c.  which  have  been 
separately  under  consideration  in  the  preceding  pages,  it  will  be  needless  again  to 
enter  into  the  local  disposition  of  the  defenders  of  such  works,  or  the  means  which 
they  are  to  resort  to  for  resisting  an  attack.  A  village,  however,  may  be  of  consider- 
able extent,  calling  for  additional  precautions  and  defensive  measures,  corresponding 
to  its  importance  as  a  military  post :  a  few  further  remarks  on  the  subject  may  there- 
fore not  be  superfluous,  as  they  may  at  least  serve  to  combine,  under  one  general  plan, 
the  separate  defences  of  such  detached  portions  as  would  be  under  the  superintend- 
ence of  individual  Officers,  and  thus  render  each  part  more  intelligible. 

To  guard  against  a  surprise,  and  to  be  in  readiness  to  repel  an  attack  at  any 
moment,  and  in  any  quarter,  are  objects  demanding  equal  attention,  and  are  the  main- 
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spring  tnd  btsis  of  all  defeniiTe  metsurea ; — the  Utter,  by  jadidoos  internal  arrange- 
ments, in  occupying  the  different  works  to  adrantage, — posting  the  pickets,  reserre, 
and  support,  so  as  to  enable  them  to  perform  their  respective  duties  with  decision 
and  effect, — appointing  conyenient  situations  for  assembly  on  the  first  alarm, — judi* 
dously  quartering  the  troops,  &c 

In  making  these  preliminary  arrangements  for  the  defence,  a  Commander  would 
never  lose  sight  of  the  great  importance  of  getting  every  man  to  his  post  in  the  least 
possible  time ;  and  when  he  had  ascertained  by  false  alarms,  or  other  means,  what  he 
could  trust  to  in  that  respect,  his  next  care  would  be  to  take  such  steps  as  would  at 
least  insure  suffident  notice  of  the  approach  of  an  enemy,  to  enable  him  to  dispose 
his  force  vrithont  hurry,  for  giving  him  a  warm  reception.  For  instance,  it  might 
require  half  an  hour  to  do  this  leisurdy,  and  he  would  therefore,  on  this  supposition, 
so  distribute  his  outposts,  &c.  as  to  fed  secure  of  having  the  time  to  himsdf,  after 
the  first  alarm  was  given,  and  before  an  attack  could  possibly  be  made.  If  he  fails  in 
having  sufficient  notice  to  do  this,  it  is  ten  to  one  he  is  beat,  for  the  best  measures 
will  be  of  little  avail  if  they  cannot  be  carried  into  full  effect  It  will  be  needless  to 
harass  troops  by  multiplying  outposts  so  as  to  secure  earlier  intelligence  than  ia 
required ;  but  still  it  vrill  be  an  error  on  the  right  side  to  take  twenty  precautions  too 
many,  rather  than  to  neglect  a  single  one.  In  making  his  dispositions,  therefore,  he 
would  endeavour  to  steer  a  middle  course  between  two  extremes ;  on  the  one  hand, 
if  troops  are  overworked  in  preparing  for  an  attack,  and  guarding  against  a  surprise, 
they  are  throvni  out  of  condition  for  resisting  it  when  made, — on  the  other,  if  all  due 
precautions  are  not  taken  for  first  strengthening  the  post,  and  then  guarding  it,  they 
risk  the  loss  of  all  thdr  labour  in  being  exposed  to  a  sudden  attack,  at  a  time  when 
they  are  in  no  form  for  opposing  adequate  resistance. 

In  the  distribution  of  the  defenders,  too,  there  are  extremes  to  be  avoided ;  for 
instance, — ^if  all  the  parapets  and  works  are  manned  without  regard  to  the  requisite 
force  which  should  be  in  reserve  for  giving  support,  though  the  greater  number 
formed  for  opposing  a  first  shock  might  lessen  the  danger  of  bdng  upset  by  it,  yet  a 
line  cannot  stand  up  for  any  length  of  time  against  a  column  that  from  circumstancea 
can  be  brought  into  contact  vrith  it ;  and  when  once  it  is  forced  at  two  or  three 
points,  the  game  is  pretty  nearly  up,  unless  there  is  something  fresh  to  go  to  work 
with.  The  opposite  defect  would  be  in  giving  undue  strength  to  the  reserve  at  the 
expense  of  the  parapets,  which,  from  being  feebly  defended,  would  not  then  offer  the 
resistance  they  ought  to  oppose.  Another  such  a  passage  to  steer  between  a  Scylla 
and  a  Charybdis,  and  another  to  that,  might  be  added  if  these  little  principles  were 
pursued  further ;  but  we  may  safely  trust  to  common  sense  suggesting  more  on  tl|e 
spot  under  the  ever-varying  drcumstances  that  arise  on  service,  than  the  memory 
can  supply, — provided  that  the  nmple  principka  and  eaentialt  of  the  subject  have 
made  that  impression  on  the  mind  which  has  secured  their  wUency.  If  they  are  at 
home  when  wanted,  there  is  a  natural  tendency  in  minor  matters  to  fall  into  their 
places  and  come  right  of  themsdves,  and  we  will  therefore  leave  the  rough  outline  as 

It  IS. 

The  proportion  of  the  disposable  force  to  be  retained  in  hand  for  the  reserve 
would  be  governed  by  circumstances,  depending  on  the  number  of  assailable  points, 
and  the  calls  that  might  be  expected  to  be  made  upon  it  for  assistance, — perhaps 
from  one-fourth  to  onc-sixth  of  the  whole  would  not  be  far  off  the  mark.  The 
remainder  would  be  subdivided  for  a  variety  of  duties,  such  as  a  garrison  for  each 
separate  house  that  had  been  strengthened,  and  one  for  the  keep, — defenders  for  the 
intrcnchmcnts,  breastworks,  and  stockades, — pickets,  guards,  &c. 

A  strong  reserve  picket  should  be  mounted  at  the  rallying  point  of  the  reserve. 
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wliieli  ihottlil  be  iietr  the  centre  of  the  Tillage,  in  some  open  place  haying  free  com- 
ttunication  to  all  the  defences.  Another  picket  wonld  be  in  the  keep,  and,  according 
to  dicumitances,  others  might  be  required  at  different  points.  An  outlying  picket  or 
two  would  be  equally  necessary  in  commanding  situations  beyond  the  works,  and  ft 
communication  between  all  of  them  should  be  kept  up  by  a  chain  of  sentries,  or  fre- 
quent patrolling.  If  cayalry  form  part  of  the  force,  some  of  the  outpost  duties  during 
the  day-time  should  be  intrusted  to  them,  as  they  can  patrol  to  a  greater  distance  to 
see  what  is  going  on,  and  obtain  information.  In  the  evening  they  would  be  replaced 
by  infantry ;  but  if  the  posts  were  distant,  a  few  cavalry  patrols  should  be  attached,  to 
assist  in  keeping  up  the  communication,  or  to  gallop  in  with  intelligence.  The  pickets 
would  of  course  be  accoutred  and  ready  to  stand  to  their  arms  at  an  instant's  warn- 
ing, and  those  for  the  immediate  defence  of  any  distinct  portion  of  the  works,  such  as 
intrenchments  or  barricades,  should  either  be  liutted  or  encamped  close  to  the  spot, 
or  lodged  in  the  nearest  building,  if  one  were  foand  conveniently  situated  for  the  pur- 
pose :  this  is  essential,  for  an  enemy,  if  unopposed  for  even  a  few  minutes,  will  sur- 
mount without  difficulty  such  obstacles  as  are  usually  met  with  in  the  temporary 
works  that  have  been  treated  of. 

Every  Commanding  Officer  of  a  regiment  should  have  a  steady  non-commissioned 
officer  of  each  company  to  sleep  within  hail  of  him  every  night,— one  who  is  perfectly 
acquainted  with  the  quarters  of  every  officer  and  non-commissioned  officer  in  his  com- 
pany ;  so  that  at  any  instant  orders  might  be  conveyed  with  the  utmost  promptitude 
to  any  part  of  the  corps,  however  much  it  might  be  distributed.  And  on  the  same 
principle,  every  Officer  in  command  of  a  company  which  was  detached  should  retain 
the  means  of  readily  communicating  orders; 

The  support,  too,  should  be  close  at  hand  in  the  nearest  houses,  and  they  should 
have  a  hint  that  there  is  no  necessity  for  being  thy  about  breaking  out  fresh  doors,  or 
doing  any  thing  else  that  may  make  their  communications  more  direct  or  eonvenienL 
On  these  occasions  it  should  always  be  borne  in  mind  that  a  wtraigAt  road  is  the 
shortest,  and  if  it  is  a  vfide  one,  so  much  the  better,  provided  it  is  not  one  that 
an  enemy  can  avail  himself  of.  In  more  permanent  works,  there  is  not  this  extreme 
necessity  for  having  the  defenders  of  them  as  it  were  constantly  under  arms  to  repel 
an  attack;  for  if  a  sharp  look-out  is  kept,  the  obstacles  presented  by  deep  and 
wide  ditches,  stout  palisading,  &c.  will  of  themselves  consume  as  much  time  of 
the  assailants  as  will  enable  the  defenders  to  repair  to  their  posts,  even  if  it  was  at 
rather  shorter  notice  than  might  be  agreeable ;  but  here  it  is  obviously  a  matter  of 
paramount  necessity. 

These  precautions  having  been  taken  for  guarding  a  village  against  a  surprise,  and 
for  immediate  defence,  and  the  remainder  of  the  force  being  apportioned  according  to 
circumstances  for  occupying  the  different  works  and  buildings,  it  would  become  an 
object  to  quarter  them  all  as  close  as  might  be  to  the  scene  of  their  exertions,  that 
there  should  be  no  unnecessary  delay  in  getting  them  to  their  posts.  Each  separate 
detachment  should  have  a  sentry  to  stir  them  up  on  the  first  alarm,  and  when  cir- 
cumstances required  it,  they  should  all  sleep  on  their  arms,  or  they  will  not  make  so 
quick  '  a  turn  out '  of  it  as  may  be  wanted.  Every  precaution  should  be  multiplied 
by  2,  when  the  night  is  dark  and  tempestuous,  as  that  is  the  'time  o'  day'  for  a 
surprise.  During  the  winter  too,  when  men  cannot  be  so  much  exposed  onder  arms, 
and  human  nature  is  prone  to  look  for  scraps  of  creature  comfort,  under  the  lee  of 
anything  that  will  protect  them  from  a  keen  North-Easter,  the  attention  of  Officers 
cannot  be  too  much  directed  to  enforce  these  duties,  and  to  see  that  everybody  who 
ought  to  be  on  the  alert  is  so.  A  single  sentry  standing  with  his  hack  up  behind  a 
tree  or  under  a  parapet,  instead  of  snuffing  the  morning  aur  with  his  face  the  other 
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way,  might  cause  the  saerifice  of  the  whole  post«  Indeed,  when  all  haa  been  done  that 
the  most  zealous  watchfulness  could  dictate,  a  Commander  and  most  of  his  people 
should  still  *  sleep  with  one  eye  open '  if  the  enemy  is  within  a  march  of  him.  The 
best  measures  that  can  be  demised  are  not  infallible,  e^en  by  day,  and  to  prevent 
being  iaJeen  tkort  at  night,  it  is  safest  to  consider  that  a  cduron  of  attack,  with  grena- 
dier caps  and  mustachios,  all  teeth,  hair  and  steel,  might  rise  up  out  of  the  bowels  of 
the  earth,  or  drop  from  the  clouds,  dose  in  front  of  the  defences,  at  any  moment.  If 
yon  are  prepared  for  such  emergencies  as  these,  you  may  go  to  bed  with  the  convic- 
tion that  you  are  ready  for  him ;  and  let  an  enemy  then  do  his  wont,  you  will  at  least 
have  the  satisfaction  of  not  having  been  outwitted. 

Among  other  things,  it  is  most  essential  that  every  officer  and  soldier  should  be 
thoroughly  instructed  in  the  nature  of  the  work  he  had  to  defend,  and  the  duties  he 
had  to  perform,  in  all  the  exigencies  whidi  prudence  could  forsee.  They  should  also 
be  perfectly  acquainted  with  every  street,  alley,  or  foot-path  by  which  they  might 
have  to  move,  so  that  on  the  first  alarm,  even  if  the  night  were  as  dark  as  pitch,  and 
they  had  not  time  to  give  themselves  a  shake  by  way  of  toilet,  still  there  would  be  no 
confusion  or  mistake  in  repairing  to  their  respective  alarm  posts,  and  afterwards  being 
posted  for  the  defence  according  to  whatever  orders  might  have  been  given. 

If  it  should  seem  desirable,  and  the  garrison  is  sufficiently  strong  to  afford  to  make 
a  sortie,  it  is  essential  that  it  should  be  well  timed  and  vigorously  executed,  and  be  in 
sufficient  force  to  make  some  impression,  either  aa  a  diversion  in  &vour  of  the 
defenders  of  the  parapet,  or  to  drive  the  assailants  back  beyond  the  obstacles  they 
may  have  already  surmounted.  The  party  may  be  selected  from  the  reserve  and  the 
defenders  of  the  interior  of  the  village,  leaving  tiie  parapets  frilly  manned  as  they 
ought  to  be.  The  sorties  should  be  drawn  up  at  the  points  by  which  they  are  to  go 
out,  and  at  the  critical  moment  when  the  speed  of  the  assailants  has  been  first 
checked  by  the  opposition  they  might  meet  with  in  front,  a  fhrious  onset  with  the 
bayonet  should  be  made  on  one  or  both  flanks ;  and  when  the  object  was  effected,  the 
troops  should  retire  within  the  works  again,  as  fast  as  they  came  out.  The  firing  from 
the  defences  would  cease  whilst  they  were  engaged,  and  be  resumed  with  the  utmost 
vigour  the  moment  the  front  was  clear  again.  Arrangements  should  also  be  made  for 
covering  their  retreat,  by  being  in  readiness  on  the  neighbouring  parapets  to  open  a 
heavy  fire  the  instant  it  was  required. 

During  an  attack,  the  reserve  should  be  within  ear-shot  of  the  Commander  of  the 
post,  or  his  bugle,  as  it  would  be  by  the  instantaneous  application  of  this  part  of  the 
force  at  the  right  moment,  that  his  hopes  of  remedying  any  disaster  would  mainly 
depend. 

Before  he  determines  to  strike  a  decisive  blow  with  so  important  a  body,  a  Com- 
mander should  assure  himself  that  the  attack  is  a  real  one,  and  that  the  defenders 
and  their  support  have  been  unable  to  deal  with  it ;  and  when  he  has  made  up  hia 
mind,  he  should  bring  forward  the  whole  or  a  portion  of  the  force  to  the  spot,  aa 
might  seem  expedient,  and  make  the  most  impetuous  attack  possible ;  for  if  the 
reserve  is  checked,  and  the  original  defenders  of  the  work  are  still  in  disorder,  it  vrill 
be  up-hill  work  to  regain  the  ascendancy.  The  whole  force  should  rally,  and  be  re- 
formed at  some  little  distance,  and  a  desperate  attack  be  directed  on  the  front  and 
flanks  of  the  assailants,  who  we  may  reasonably  conclude  would  not  be  in  the  very 
best  order  for  receiving  it ;  and  if  it  were  successfril,  and  they  were  fairly  driven  hu^ 
all  would  be  right  again.  The  reserve  would  regain  its  post,  the  defenders  and  the  sup- 
port would  do  the  same,  and  everything  would  then  be  ready  to  play  the  rubber  out. 

If,  however,  a  Commander  sees  that  he  is  overmatched,  either  by  the  combinations 
or  numbers  of  his  enemy,  it  remains  for  him  to  conform  to  circumstances,  and  shew 
that  prudence  is  the  better  part  of  valour. 
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It  is  fttated  that  vOItget  may  be  intrenched  under  different  circnmstances,  the  chief 
of  which  are, — ^whether  the  force  defending  them  is  to  be  sapported  from  the  flanks 
or  rear  dwing  an  attack,  or  whether  the  post  is  to  be  considered  independent  of  other 
operations,  and  therefore  to  be  defended  to  the  last  by  the  troops  thrown  into  it.  In 
the  former  case,  the  communication  with  the  rear  and  on  the  flanks,  and  the  means 
of  holding  the  ground  by  a  succession  of  defensive  lines,  would  have  been  previously 
arranged,  which  would  give  the  supporting  troops  the  opportunity  of  acting  with 
eflTect,  whilst  the  Original  force  was  re-forming.  In  the  latter,  a  keep  would  have' 
been  indispensable,  and  the  reserve  would  protect  the  retreat  of  the  different  detach- 
ments from  the  more  open  works  of  the  contour  into  this  stronghold. 

Much  however  would  have  to  be  done  on  both  sides  before  a  retreat  to  the  keep 
or  anywhere  else  would  be  thought  of;  and  as  much  cannot  be  done  without  an' 
expenditure  of  time  to  do  it  in,  the  object  of  defending  the  post  at  all  might  still  be 
fulfilled,  whatever  the  issue  of  the  combat  might  be ;  for  in  all  combined  operations 
we  may  say  with  a  French  author,  '  Qtie  le  but  de  Vari  d^femif  est  de  gagner  du 
temps.* 

More  important  ends  than  saving  a  little  time  are  however  frequently  gained  at  the 
trifling  cost  of  taking  the  trouble  to  strengthen  a  post ;  for  the  determined  attitude 
which  all  the  troops  affected  by  the  operation  are  enabled  to  assume,  from  feeling  a 
proper  confidence  in  the  resources  which  may  be  acquired  by  these  means,  either  for 
defending  themselves  or  for  repelling  an  attack,  may  have  the  effect  of  warding  off  a 
threatened  blow  altogether.  There  is  certainly  something  in  the  bristling  look  of  an 
abattis,  and  the  mischievous  aspect  of  a  wall  or  building  full  of  loopholes,  enlivened 
by  an  occasional  appearance  of  a  cap  or  a  bayonet,  that  is  more  calculated  to  induce 
a  little  reflection  than  when  dangers  are  more  obviously  inviting. 


DEFENSIVE  ELEMENTS*  obtained  from  the  local  vegetation  of  every 
climate:  scientific  plantation  being  inexpensive,  easily  kept  in  repair,  stronger  with 
age,  and  then  less  destructible  by  hostile  missiles  than  regular  revetted  works. 

"  Nervii  quo impedirent,  tencris  arboribus  incisis  atque  inflexis,  crebrisque 

in  latitudinem  ramis  enatis  et  rubis  sentibusque  inteijectis,  effecerant  ut  instar 
muri  hae  sepes  munimenta  prseberent.  Quo  non  modo  non  intrari  sed  ne  pcr- 
spici  quidem  possit."^Gs«.  de  B.  G,  lib.  ii. 

Officers  charged  with  the  defence  of  a  frontier,  an  island,  or  a  colony,  are  often 
unable  to  carry  their  projects  of  fortification  into  effect  on  account  of  the  enormous 
expense  they  demand  when  the  system  is  sufficiently  enlarged  to  be  really  effective. 
Moreover,  Engineers  find  themselves  posted  in  regions  where  the  materials  required 
for  the  due  execution  of  their  purposes  are  rare,  expensive,  or  inaccessible,  and 
where  the  scientific  systems,  primarily  invented  for  the  conditions  of  European 
warfare  alone,  are  little  applicable;  or  if  they  are  ^within  this  sphere,  they  may  have 
to  submit  projects,  which,  however  much  they  may  be  appreciated  for  their  im- 
portance and  utility,  are  nevertheless  inadmissible,  because  under  existing  systems 
of  national  defence  the  resources  of  a  kingdom  are  often  scarcely,  or  not  at  all, 
adequate  to  the  expenditure  of  construction  and  repairs. 

It  becomes,  therefore,  desirable  with  the  departments  in  charge  of  this  great 
branch  of  the  Service  to  devise  means  both  on  the  great  and  on  the  smaller  scales 
for  home  and  for  distant  regions;   which,  while  they  maintain  the  most  approved 

*  By  Colonel  Hamilton  Smith,  K.  H. 
VOL.  .1.  R 
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principles  of  pennanent  defence  in  their  integrity,  render  them  nevertheleM  aTailable 
in  all  places,  by  such  modifications  as  the  natnre  of  the  soil  or  the  climate  will  admit, 
and  the  elements  accessible  for  the  purpose  offer,  for  employment.  In  all  dimates, 
the  resources  of  mountain,  hill,  rock,  ravine,  sea,  lakes,  rivers,  and  marshes  occur ; 
but  the  best  systematic  methods  for  adapting  them  to  defence  are  not  the  object  of 
these  remarks:  they  are  thoroughly  understood  by  the  scientific  corps  in  every 
Service.  Now  the  use  of  a  method  applicable  to  permanent  fortification^ — one 
entailing  but  a  comparatively  trifling  expense, — kept  up  in  a  perfect  condition  with 
only  the  proper  supervision  of  a  few  well-instructed  men,  and  withal,  one  under 
such  supervision  becoming  stronger  and  stronger  with  the  increase  of  years, — may 
be  found  in  the  botanical  resources  of  every  region  more  or  less  fit  for  the  purpose ; 
and  it  will  be  proper,  at  convenient  opportunities,  to  study  in  each  locality  what 
plants  should  be  selected  for  the  differences  of  soil  where  they  may  be  wanted. 

That  the  idea  of  systematic  defensive  plantation  is  not  new,  may  be  gathered  from 
the  motto  at  the  head  of  this  article,  taken  from  Caesar,  and  also  from  our  wars  in 
the  mountainous  parts  of  India.  The  proposition  therefore  is  urged  mostly  on  the 
ground  of  the  vast  resources  it  creates  for  an  Engineer,  endowed  with  a  suggestive 
mind,  to  adapt  available  botanical  means  to  the  wants  and  conditions  of  the  problems 
he  has  practically  to  solve. 

The  qualities  of  trees  and  plants  best  adapted  for  the  formation  of  living,  or  at 
least  vegetating  ramparts,  are  necessarily, — 1st,  those  which  will  flourish  best  in  the 
closest  practicable  linear  juxtaposition ;  2nd,  those  that  grow  straightest ;  3rd,  those 
that  have  the  hardest  wood ;  and,  4th,  those  that  strike  the  deepest  roots.  In  the 
tropics  alone  the  Engineer  can  find  evergreen  trees  with  spinous  bark;  and  for 
covering  the  front  of  the  approaches,  impeding  ascent  on  the  rampart,  intersecting 
communications,  lining  dry  ditches,  and,  al)Ove  all,  rendering  escalades  and  surprises 
impracticable,  the  tropics  and  hot  climates  again  are  best  provided ;  though  Europe, 
and  even  the  North,  are  not  deficient  in  valuable  means  for  effecting  the  same 
purpose,  provided  we  remain  satisfied  with  several  of  the  most  essential  qualities ;  for 
all  united  can  seldom,  if  ever,  be  found  in  one  species  of  plant 

In  northern  and  middle  Europe  the  species  best  adapted  are,  first,  several  of  the 
Conifene ;  such  as  the  Swiss  pines,  the  larch,  the  spruce  and  juniper  pine,  the  Scots 
and  silver  firs,  Araucarias  and  New  Zealand  pines,  See. ;  then  beech-trees  and  Lom- 
hardy  poplar.  Where  it  is  desirable  to  have  a  rapid  growth,  the  same  liOmbardy  and 
the  small-leaved  black  poplar;  but  in  the  South  by  far  the  best  is  the  cypress. 
Within  and  on  the  borders  of  the  tropics,  palms  of  various  genera  are  decidedly  the 
best,  because  there  are  species  that  thrive  in  salt  water,  others  in  marshes,  and  many 
on  the  uplands  and  even  on  high  mountains.  Though  they  have  very  little  depth  of 
root,  they  bear  very  approximate  planting,  admit  easily  of  palisades  between  them, 
and  offer  the  most  enduring  resistance  to  cannon-shot.  Research  and  experience 
will,  most  assuredly,  discover  many  other  trees  and  improved  modes  of  applying 
them,  but  in  a  general  view,  where  reasoning  from  a  few  known  facts,  we  may  draw 
certain  inferences  to  a  given  extent.  Thus  it  may  be  asserted  with  perfect  security 
in  truth,  that  trees  in  general  are  but  little  shattered  by  cannon-shot,  as  from 
personal  examination  was  proved  in  the  parks  and  plantations  of  Dresden,  in  the 
great  avenues  along  the  Pleisse  on  the  south  of  Leipsig,  and  in  the  gardens  of 
M.  Reichenbach,  both  localities  long  exposed  to  most  terrific  cannonades  and  un- 
ceasing musket  fire;*  and  in  1830  the  park  of  Brussels  offered  the  same  results. 

*  It  waa  in  thin  garden  Prince  Ponuttowaki  perished,  and  nine  Polbh  battalion*  with  four  Generals 
surrendered  after  a  moat  delennineil  defence,  for  they  left  600  dead  on  the  spot.  The  doee-tet  trees 
in  the  walks  alone  rendered  the  protracted  dcfrace  poanble. 
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mth  Rgud  to  ll»  tmnb  of  iMlm-tren,  the  ittack  of  Modbrt  Islud,  neir  Phil*, 
delpbii,  in  1777,  ii  a  [naof  that  oDnon-iliot  btfe  lDtdeqiurt«  efltet  npoa  tbeiD. 
Coooa-tnet  md  other  palmi  will  OoDriih  mt  H  feet  dlituice  from  cmdt  othv.  Vs 
here  euaiiiied  a  row  of  ejpnntM  near  HaneilUa.  all  from  7S  to  80  feet  in  hei^t, 
and  abore  2  feet  in  diameter,  jet  not  more  than  i  feet  from  each  other.  In  the 
garden*  of  11.  Beklienhaeli,  alreadr  mentioned,  ■cTeral  avenue*  abont  16  het  broad 
were  planted  with  SwIm  idnet,  in  aome  placei  n  eloaely  that  it  wai  difflenlt  to  pata 
between  thetn,  yet  the  tnea  wen  opwardi  of  40  feet  high,  with  tnmki  IB  indwi 
or  more  in  diameter,  and  literall]'  hating  the  baik  on  one  aide  riddled  with  innnne- 
rable  mnket-ahot*  Bred  into  them  at  the  battle  of  Ltipng,  leren  yean  before  we 
examined  them.  At  Nenwled  on  the  Rhine,  the  allA  or  avenue  to  the  back  of 
the  prinee'i  palace  is  planted  irith  four  rowi  of  Lombard]'  poplan,  maoj  of  which 
are  estimated  at  above  100  feet  in  height,  and  the  trunlu  at  baie  nearlj  i  feet  in 
diameter;  the  avenue  ii  broad,  but  the  two  rowi  on  each  side  are  icarcely  10  Itet 
from  each  other,  or  leugthwite  from  centre  to  centre  of  each  tree. 

Now,  supposing  a  great  front  of  defence,  inch  at  a  pcnninentlj  forUBed  camp 
destined  to  hold  up  the  ultimate  vitality  of  a  State,  be  the  object  under  consideration, 
— and  without  adverting  to  the  particular  ayatem  of  tbrtifieation,  ai  regards  the  pro- 
jection the  Government  may  sanction, — we  confine  our  view  fbr  the  moment  to  the 
mere  profiles  of  constmction  intended  for  the  cnrtaina,  and  allowing  the  talni  to  ba 
about  forty-flve  degree*,  is  order  to  give  greater  statnlitj  to  the  trees,  we  c 
near  tbe  foot,  at  a  proper  elevation  above  the  water,  if  the  ditch  be  w 


fbot  ittelf.  If  it  be  dry :  we  plant  theieon  a  row  of  the  class  of  forest  tree*  appropriate 
to  the  nature  of  the  ciitumttances  of  the  work*  u  well  as  of  climate  and  soil ;  n 
second  upon  the  henn )  a  third  forward  on  the  banquette  of  the  parapet,  which, 
being  the  most  important,  slionld  he  entirely  composed  of  tbe  best-conditioned 
)ilant* :  we  then  proceed  with  a  fourth  at  the  edge  of  tbe  terreplein,  and  a  fifth 
vithin  the  polygon  at  the  fbot  of  the  inner  slope  of  tbe  rampart    We  shall  have 
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in  a  few  yean  five  rows  of  trees  capable,  of  material  use  in  defence,  provided  the 
plants  are  laterally  cleared  of  branches*  as  they  grow  up,  and  those  to  the  front 
and  rear  alone  preserved  until  above  25  feet  from  the  ground.  No.  1,  the  foremost 
in  the  fotse  when  a  state  of  siege  or  attack  is  apprehended,  will  be  cut  down  along 
with  that  on  the  berm,  No.  2,  brought  within  and  employed  with  No.  5  at  the  foot  of 
the  terreplein,  to  convert  into  palankaf  palisades^  in  order  to  fill  up  the  intervals 
between  the  living  trees  of  the  parapet ;  to  construct  bUndaget,  bomb-proofs,  fraises, 
and  defences  for  the  caponieres  in  the  ditch.  On  the  edge  of  the  counterscarp,  as 
also  on  the  crest  of  the  glacis,  another  row  may  be  planted ;  and  from  thence  out- 
wards, in  quincunx,  trees  remarkable  for  striking  deep  tap-roots,  such  as  Turkey  oak, 
Valonia  oak.  Ilex,  larch,  &c.  In  hot  climates,  palm-trees,  cocoa-trees,  date-trees, 
fan  palms,  arecas,  &c. ;  some,  like  the  cocoa,  growing  in  salt  water ;  all  which,  being 
cut  down  at  the  moment  before  stated,  will  sufiSce  to  palisade  the  banquette  of  the 
glacis,  intersect  the  external  roads  for  rounds,  make  gates,  and,  where  necessary, 
fraise  the  rampart  securely,  by  connecting  the  fraises  with  the  stumps  of  the  removed 
trees,  t 

The  pine,  larch,  or  fir  species,  may  be  planted  at  3  feet  apart ;  thinning  them  out 
eventually  is  objectionable. 

The  enemy  cannot  see  what  passes  within  the  lines,  nor  gain  much  information, 
nor  attempt  an  escalade  by  surprise,  much  less  venture  to  storm  works  which  he 
cannot  previously  dismantle  with  his  cannon.  By  palanka  palisades  we  understand 
such  as  could  be  made  from  young  trees  in  the  rough,  standing  above  ground  irregu- 
larly from  14  to  18  feet  in  height:  where  unsupported  by  living  trees,  they  should 
be  completed  like  a  common  stockade :  climbing  over  them  need  not  be  mentioned 
as  practicable,  so  long  as  any  resistance  is  offered  even  by  the  worst  disciplined 
troops.  In  confirmation  of  this  observation,  it  may  be  stated  that  the  Aostrians 
and  Russians  were  in  general  successful  in  storming  French  redoubts  protected  by 
ordinary  palisades,  but  that  they  never  ventured  to  attack  the  palanka-defended 
redoubts  at  Dresden ;  nor  did  General  Maison  attempt  those  of  the  Saxons  covering 
the  gates  of  Touniay,  in  the  beginning  of  1814,  they  being  similarly  formed. 

On  the  crest  of  the  glacis  and  the  immediate  slope  before  it,  as  also  to  cover 
caponieres,  hedges  of  holly  (Ilex  aquifolium)  will  make  a  very  difficult  obstacle; 
and  in  sandy  soils  the  common  furze  (Ulex  Europeus),  when  occasionally  shorn  and 
triniiued,  is  likewise  convertible  to  impenetrable  hindrances ;  and  where  and  when 
required,  both  may  be  cut  down  low  without  losing  the  defensive  property.  As 
from  the  palisades  the  defensive  troops  behind  the  glacis  can  view  through  the  lower 
part  of  the  hedge  of  the  champaign  country,  and  can  reach  tlut)ngh  with  the  muzzles 
of  their  muskets,  they  can  obstinately  chicane  the  outposts,  notwithstanding  any 
tirailleur  force  that  may  be  sent  against  them,  or  the  grape-shot  that  may  be 
showered  in  their  direction,  because  the  assailant  must  be  wholly  exposed,  while 
the  defendants  are  entirely  concealed.  Where  neither  holly  nor  furze  can  be  pro- 
cured, hew  hedges  (Taxus  baccata)  are  likewise  very  difficult  to  force,  and  hornbeam- 
tree  (Carpinus  betulus)  and  blackthorn  (Prunus  spinosa)  may  be  made  to  answer  in 
Europe.  All  these  plants  require  only  in  the  first  instance  proper  selection  and 
preparation  of  the  soil,  and  subsequently  careful  trimming  and  watching.  § 

*  Care  must  be  taken  never  to  lop  the  branches  within  one  foot  of  the  trunk,  aa  when  cut  too 
close,  delay  frequently  commences  at  tho»e  points. — Ed. 

t  See  Note,  p.  88. 

X  The  impediments  to  Sapping  caused  by  the  roots  of  trees  are  well  known. 

^  There  are  many  other  available  species,  and  some  foreign,  that  will  thrive  exceedingly  well  in 
Europe,  even  far  to  the  north,  such  as  the  Carpinus  Virffiniana,  a  quick  growing,  hard,  tall,  and 
very  valuable  tree ;  and  the  Jekoom-trcc,  in  Gujcrat,  makes  excellent  defensi?e  hedges. 
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Such  a  system  wonM  demand  in  time  of  peace  only  a  small  portion  of  Teterans  to 
guard  the  works,  and  among  them  a  certain  number  trained  to  trimming  and  pre- 
senring  the  plantations.  When  peril  threatens,  a  general  requisition  of  handicraftsmen 
would  in  a  short  time  prepare  the  whole  for  defence ;  the  resources  of  the  country 
would  take  safe  shelter  behind  the  lines ;  and  under  the  command  of  a  few  experi- 
enced Officers,  e?en  a  half-trained  volunteer  population,  a  landwehr,  or  a  militia^ 
would  maintain  the  position,  provided  an  adequate  body  of  artillery  were  with  it. 
With  the  new  dangers  steam-boat  warfare  may  bring  forth,  when  almost  every  coast 
may  be  threatened  with  sudden  and  serious  invasion,  certain  points  may  be  deemed 
to  require  such  positions  of  refuge,  fit  for  concentration,  more  than  formerly. 

On  a  minor  scale,  and  of  less  importance,  are  the  defences  required  in  the  colonial 
and  particularly  tropical  possessions  of  the  nation.  Excepting  where  the  French 
have  built  and  maintain  at  a  vast  expense  their  citadel  forta,  the  extra  European 
systems  of  fortification  are  absolutely  insufficient.  The  ardent  sun,  violent  rains,  and 
frequent  earthquakes,  together  with  the  economical  indifference  of  the  colonial  legis- 
latures, cause  in  particular  all  English  defences  to  fall  to  ruin.  Instancing  Jamaica, 
the  two  principal  fortified  points,  Port  Royal  and  Fort  Augusta,  are  (or  at  least  during 
the  wars  of  the  French  Revolution  were)  totally  indefensible:  both  their  fronts  of 
defence  were  of  masonry,  but  cracked  by  earthquakes,  undermined  by  the  sea,  and  filled 
with  sand :  the  first  passable  even  without  a  scaling  ladder,  and  the  second  without  ditch, 
drawbridge,  gate,  outwork,  or  glacis.  In  the  one,  no  guns  mounted  or  fit  for  service ; 
in  the  other,  most  of  them  taken  oflT  the  rampart,  and  the  rest  drawn  back  on  account 
of  the  insecurity  of  the  wall.  All  the  other  fortifications  in  the  island  were  still  in  a 
worse  condition :  no  gun-carriages  fit  for  service,  and  many  guns  unfit  to  be  loaded. 

For  the  defence  of  all  these  places  positive  means  exist  in  the  tropics.  By  the  en- 
couragement of  the  growth  of  cocoa  and  mountain  cabbage-trees,  by  the  introduction 
from  the  Continent  of  numerous  other  species  of  palm,  all  the  sandy  and  saline  lands 
on  the  sea-shore  may  be  beneficially  and  cheaply  planted,  and  in  many  places  they 
might  be  arranged  in  the  manner  before  described  so  as  to  form  fronts  of  defence, 
which,  when  necessary,  would  require  only  the  cutting  down  those  that  grew  beyond 
the  sphere  of  action,  and  using  them  as  palisades,  &c.  Dear-bought  experience  has 
taught  us  the  formidable  nature  of  bamboo  stockades  and  bound  hedges ;  it  suggests 
similarly  that  the  bamboo  should  be  encouraged  in  the  West  India  islands,  where  we 
have  seen  clumps  in  luxuriant  growth  reaching  to  60  feet  in  height,  both  on  the 
plains  and  in  the  mountains.  Both  these  vegetable  families  of  plants  thrive  in  poor 
as  well  as  deep  soils,  and  for  outworks  the  Euphorbiae,  Agaves,  Cactus  opuntium  or 
Echino  cactus,  Cactus  Ficus  Indicus,  the  aloes,  and  many  other  thorny  productions, 
require  only  the  care  of  protection  to  be  made  formidable  for  defensive  purpoaea. 

In  Jamaica,  during  the  martial  law  of  1805,  it  was  exemplified  what  coold  be  jdone 
with  the  botanical  resources  for  the  defence  of  the  forts  so  defectively  constructed  as 
above  shewn.  Representations  from  the  island  Engineer  to  the  island  Legislature, 
recommending  a  very  considerable  increase  of  cocoa-trees,  by  planting  the  nuts 
within  the  fences  of  the  ^pem^  (country  residences  in  the  plain  of  Liguana,)  and 
bamboo  on  the  rocky  hills,  had  indeed  been  received  with  approbation,  but  were  not 
put  in  execution. 

But  Fort  Nugent,  at  the  head  of  Kingston  Harbour,  requiring  to  be  placed  in 
a  state  of  defence,  advantage  was  taken  of  the  momentary  alarm  to  cover  the  front 
of  the  whole  position  in  three  successive  belts,  each  9  feet  in  width,  with  close-set 
plants  of  the  Cactus  (opuntium)  undecimalis,  a  succulent  plant  growing  abundantly 
on  the  spot;  and  although  at  first  military  men  thought  the  element  employed  of 
little  or  no  defensive  value,  as  the  work  increased  their  opinions  changed,  and  some 
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jtan  titer,  when  the  Itte  General  Sir  Cfairlei  Sluple;  viiit«d  Iha  grooDd  on  bii  tmir 
of  inapectioa,  he  eipreued  bit  unqnalifled  tpprobuioii  of  the  we  of  the  plant  and  th« 
metliod  pnnued,  although  fram  the  thort  duiatioa  of  militarj  law  the  whide  ifitcB 
had  oot  been  completed.  The  OpoDlium  oDdaeinulii  wai  introduced  from  the 
Spaniih  Main,  and  in  Peru  growg  to  2&  feet,  and  brancbei  ont.  lo  Jamaica  it 
generallj  forms  but  one  upright  unbranched  stake,  aboot  7  inche*  in  diameter,  haTing 
dereu  lidgei  and  u  inan;  right-angled  furrow*.  Upon  the  ridge*  are  powD  but* 
or  tnft«  of  >iliceooi  spine*  exceeding]'  ttrong  and  sharp,  three  or  fooi  of  eadi  boir 
being  from  one  to  one  and  a  half  inch  in  length.  The;  stand  abont  3  incbei  apart, 
C(i«  «.d«im.ii..  no-  prptabij     t""'  <«''  •Kemato  ridge  hw  them  on  the  inter- 

-j-i j__, — .:_  mediate  distance,  so   that    a    human    finger   can 

acarcelj  touch  the  smooth  green  rind  irithoat  being 
paiofuUr  wounded.  Set  in  juxtaposition,  and  tem- 
porarilj  kept  in  line  by  stakes  and  polei,  thej 
s  close  hedge,  impenetrable  eren  to  a  ni. 
Mniket  and  cannoa-balli  make  nserc  hole*  through 
them.  Bdng  succulent,  thej  cannot  be  bnmt ;  and 
when  cut  down  they  are  stUl  impataable,  dncc  the 
thorny  spina  strike  throng  a  boot  sole,  and  the 
wound  is  almost  inrariably  fatal,  b;  producing  teta- 
nus or  lock-jaw.  Such  wu  the  case  with  the 
only  three   negro  pioneers  who,   notwithstanding 

^      ^       >        iM^  ^^  '^^  '*''"''  ^^  "'^"'  ***  '"""  "^  "*  "''  **" 

'      jl        .      f^HK'  plwtt  with  long  woodea  pitchfork*,  were  pricked  in 

~      \       '^      ijflr  the  feet  and  died.      Hedge*  thus  set  up  9  feet 

*!       *<       ^^Er  aaunder,  the  intennediate  space  waa  planttd  witii 

'  lower  chopping*,  and  nearly  all  grew  in  the  dry 

sand  withoat  further  trouble  than  taking  tlie  pre- 
caution to  have  each  section  or  catting  «e*red  by 
cipMure  to  the  air  for  a  few  day* :  thi*  *bonld  be 
done  in  the  shade,  and  last  about  twenty  to  twenty- 
6n  days  before  setting.  The  hedge  pieces  were  3 
feet  long,  giving  httle  more  than  two  above  ground ; 
the  inner  pieces  only  a  few  inches.  Had  there  been 
an  abundance  of  bamboo  plants,  the  whole  parapets 
and  bound  hedges  would  baTC  been  fraited  in  the 
Indian  manner  in  the  condition  described!  bnt 
there  was  no  likelihood  that  a  hostile  force  would 
have  dared  to  attack  the  position.  Prickly  pean 
and  even  aloes  may  serve  as  subatitQles,  hot  the 
Opunliom  may  be  deemed  insurmountable,  and 
certainly  hecomel  more  and  more  so  with  age,  pro- 
vided care  be  taken  to  preaerve  the  belts  in  due 

Such  is  the  theory  and  the  limited  practice 
hitherto  given  of  a  system  of  defence  by  means  of  the  living  vegetable  production* 
of  the  climate  where  it  may  be  pi    ' 
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APPENDIX. 

XXPBR1MBNT8    ON   THB    COMPAmATIYK    BrFBCT   0¥    RIVLB    AND    MUSKXfTBT   FIEB 

ON   OIFFBRBNT   COLOURS. 

Parkhunt  Barracks,  Isle  of  Wight,  1800. 

Since  the  dectine  of  defensiTe  armonri  the  military  costume  of  ciTilized  nations  has 
gradoaUy  become,  from  feudal  and  heraldic,  either  national  or  governmental  in  all 
the  organized  armies  of  the  world.  While  plate  armour  was  still  worn  by  certain 
portions  of  the  troops,  and  generally  by  the  officers,  buff  or  stag  skins  was  the  com- 
mon dress  beneath  it,  and  armies  were  deemed  to  be  sufficiently  distinguished  from 
each  other  by  some  trilling  cross  or  badge  on  their  ensigns,  and  by  the  cdonr  of  the 
scarfs,  arm-bands,  and  fieathers.  As  the  inconYcnience  of  raising  military  forces  on 
the  temporary  feudal  plan  began  to  be  felt  more  and  more,  there  arose  a  feshion  of 
substituting  instead  the  system  of  the  Italian  Condottieri,  which  permitted  indiyiduals 
of  martial  reputation  to  raise,  on  their  private  responsibility,  bands  of  various 
strength,  by  capitulation  or  agreement  with  the  State,  and  to  conduct  a  war  for  a 
given  number  of  months  or  any  other  stipulated  period.  These  conductors  or  gene- 
rals, by  subordinate  indentures,  gave  commissions  to  other  adventurers,  who  raised 
companies  and  thus  became  captains,  who  not  only  commanded  but  clothed  and 
accoutred  them  according  to  their  own  fancies  or  heraldic  pretensions ;  and  as  each  com- 
pany had  its  ensign,  that  word  became  synonymous  with  it  in  the  North  of  Europe, 
where  enseignee,  ancient,  feulein,  or  vaendel,  were  their  constant  denominations, 
till  the  necessity  was  felt  of  marshalling  the  infantry  into  more  equally  divided  bodies, 
increasing  from  the  squad  to  the  company,  the  battalion,  or  tersa,  up  to  the  regiment, 
which  occasionally  reckoned  four,  six,  or  more  of  them,  and  therefore  amounted  to 
what  we  now  would  denominate  a  brigade,  or  even  a  division.  It  was  then  the  fan- 
tastic liveries  of  the  ensign  bands  or  companies  were  laid  aside,  and  .uniforms  of  the 
same  colour  were  furnished  to  a  whole  regiment.  We  hear  in  the  Swedish  wars  of 
yellow,  blue,  and  other  regiments;  and  in  the  trained  bands  of  London,  in  164 1~ 
1645,  we  find  red,  white,  yellow,  blue,  green,  and  orange  regiments ;  but  it  seems 
that,  in  England  at  least,  those  denominations  referred  them  already  solely  to  the 
colour  of  the  ensigns,  not  of  the  regimental  uniforms,  which,  under  the  last  Stuarts, 
were  already  red  with  slight  exceptions.  In  France  and  Austria,  white  had  become 
the  predominant  uniform  of  the  armies,  whilst  in  Holland,  and  soon  after  in  Prussia, 
blue  vras  assumed,  and  then  Russia  made  green  the  national  military  colour. 

Under  general  circumstances,  and  in  battles,  when  the  distance,  the  smoke  of 
cannon  and  musketry,  partially,  at  least,  concealed  contending  armies  from  each 
other,  glaring  uniforms  may  not  have  caused  serious  bloodshed ;  but  in  the  later  wars, 
and  the  mode  of  engaging  introduced  during  the  French  Revolution,  where  the  rifle 
service  is  greatly  increased,  and  clouds  of  skirmishing  light  infantry  cover  the  front  of 
their  forces  so  far  in  advance  as  to  be  checked  only  by  similar  combatants  pushed 
forward  by  the  opposing  army,  the  fire  of  both  parties  is  commonly  guided  by  indi- 
vidual aim,  and  good  marksmen  make  considerable  havoc.  The  colour  of  the  uniform 
becomes  therefore  a  question  of  importance,  particularly  where  it  is  of  so  distinct  a 
nature  as  to  offer  a  clear  object  to  the  marksman.  Observation  teaches  military 
uniforms  to  fade  from  the  eye,  in  proportion  as  they  are  neutralized ;  from  red,  the 
most  conspicuous,  to  earthen  brown  and  neutral  grej's.  To  the  marksmen,  white 
enlarges  the  object,  and  is  so  far  deceptive ;  blue  reduces  the  real  magnitude ;  black 
and  dark  green  assimilate  with  blue,  and  light  green  has  a  tendency  to  appear  neutral. 
The  relative  distinctiveness  of  these  colours  was  readily  ascertained  by  the  normal 
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rifle  company  of  the  6th  battalion,  60th  Regiment,  which,  after  rather  severe  stnrice 
in  the  Helder  expedition,  returned  to  the  Isle  of  Wight,  and  there  had,  with  the  sanc- 
tion of  its  Colonel,  permission  to  undertake  a  series  of  experiments  on  the  compara- 
tive  effect  of  rifle  fire  upon  diflferent  colours.  After  some  preliminary  obsenrations  on 
plain  white  and  on  black  targets  without  ring  or  bull's-eye,  and  where  the  first  men- 
tioned was  evidently  more  maltreated  by  rifle  shot  than  the  second,  it  was  resolved 
to  confine  the  trials  to  plain  red,  green,  and  grey, — a  light  iron-grey  made  with  dis- 
temper being  then  the  uniform  of  a  Highland  regiment,  of  a  Dutch  rifle  battalion, 
both  in  the  same  garrison,  and  the  normal  company  in  question,  which  then  still  had 
the  same  Austrian  Tyrolean  costume  which  it  had  worn  in  the  last  Helder  expedition. 
From  this  company  were  selected  the  six  best  marksmen,  all  educated  lager^  and 
each  was  supplied  with  six  bullets.  The  red  target,  placed  on  the  open  heath,  was 
distant  125  yards  from  the  stand :  the  time  selected  was  seven  in  the  morning,  with 
weather  suflSciently  moderate  not  to  have  perceptible  influence  on  the  direction  of  the 
shot ;  the  men  were  to  load  as  to  them  seemed  best,  and  to  fire  at  leisure.  After 
each  had  fired  six  shots,  the  party  returned  home.  On  the  next  day,  when  the 
weather  was  equally  favourable,  and  the  sun  at  the  same  angle  of  elevation,  the  same 
number  of  shots  were  delivered  by  the  same  men,  and  under  the  same  conditions^  at 
the  green  target;  and  on  the  third,  at  the  grey. 

On  the  third  day  of  the  second  series  of  trials,  the  men  immediately  observed  that 
they  were  now  so  familiar  with  the  distance,  that  their  fire  would  be  more  effective 
than  in  the  first.  But  it  was  this  time  the  grey  target  that  was  to  be  aimed  at,  and 
the  result  turned  out  by  no  means  commensurate  with  the  expectation  of  the  marks- 
men. In  this  manner  the  second  series  of  experiments  was  conducted,  even  with 
more  care,  if  possible,  to  maintain  the  conditions  perfectly  similar:  each  day  the 
targets  had  the  shot-holes  stopped,  and  the  surface  repainted ;  but  now  the  red  taqjet 
was  already  so  much  damaged,  that  fearing  it  would  not  hold  together  for  the  day's 
trial,  the  distance  for  the  third  and  last  series  of  rounds  was  increased  to  150  yards, 
and  notwithstanding  the  changes  resulting  therefirom,  it  fell  to  pieces  before  the  last 
shot  was  delivered,  and,  being  bound  together  by  withies,  was  brought  home  in  a 
bundle.  The  green  also  was  so  much  battered  in  the  fiery  ordeal  as  to  be  unfit  for 
repairing ;  but  the  grey  remained  sound,  and  was  afterwards  used  again.  There  had 
been  fired  108  shots  at  each,  72  of  which  at  125,  and  the  last  36  at  150  yards.  It  is 
to  be  regretted  that  the  exact  number  of  shot-holes  which  had  been  each  day  carefully 
noted  down  is  not  now  in  the  possession  of  the  writer;  the  copy  of  the  Report  which 
was  sent  up  to  Sir  Robert  Brownrigg,  the  Quarter-Master-General  of  the  forces  and 
Colonel  of  the  battalion,  having  been  lent  to  a  military  acquaiutance  who  never  re- 
turned it.  But  so  far  as  recollection  can  be  depended  on,  there  were,  it  is  believed, 
more  than  double  the  number  in  the  red  than  in  the  grey  target,  and  the  state  of  the 
green  was  intermediate.  It  was  observed  also  that  the  grey  was  comparatively  unhurt 
when  the  distance  was  increased,  and  to  ascertain  the  fact  more  fully,  that  target  was 
afterwards  painted  vertically  one  half  red  and  the  other  left  grey,  and  the  same  result 
was  obtained.  It  was  then  suggested  to  set  up  the  triangle  stand,  upon  which  the 
rifle  can  be  laid,  in  order  to  level  it  at  the  centre,  and  screw  it  fast.  The  most  expe- 
rienced Tyrolean  in  the  company  took  pains  to  effect  the  object,  and  still  the  red  bore 
the  great  majority  of  hits,  upon  which  last  occasion  only  it  is  proper  to  observe  that 
both  ring  and  bull's-eye  were  painted  black,  none  having  been  used  during  the  three 
first  series  of  experiments. 

The  general  result  is,  however,  of  so  important  a  nature,  that  it  appears  exceed- 
ingly  desirable  they  should  be  repeated,  and,  if  possible,  witb  still  greater  precau- 
tions, because,  in  case  of  further  confirmation,  the  question  arises  whether  all  riflemen 
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tnd  light  infimtrj  should  not  take  the  field  in  tome  grej  onostentatiom  uniform^ 
leaving  the  parade  dress  for  peace  and  garrison  duty. 

Cha&lbs  Hamilton  Smith,  Colond. 


DEFENCE  OF  FORTRESSES.* 

THB   EBCOKNOI88ANCB  OV  THB  GBOUXfO  OUTSIDB  THB  PLACB. 

1.  The  Cirele  of  Action, — The  first  duty  of  a  GoTemor,  or  Ofiicer  Commanding, 
from  the  moment  of  his  entering  upon  his  functions,  is  to  study  everything  which 
concerns  the  defence  of  the  place  which  is  confided  to  his  care.  He  will  therefore 
make  himself  thoroughly  acquainted  with  its  topographical  situation ;  its  connection 
with  the  neighbouring  fortresses;  with  the  frontier  in  general;  with  the  offensive 
and  defensive  operations  of  the  armies  in  the  field,  and  with  the  part  it  might  have 
to  play  in  such  operations.* 

2.  Circle  of  Investment, — After  having  gained  this  preliminary  knowledge,  the 
Commandant  will  apply  himself  to  study,  more  in  detail,  the  ground  which  may  be 
included  within  the  circle  of  investment,  as  far  at  the  most  favourable  eituationefor 
the  enemy's  parks,  and  their  lines  qf  circumvaOation,  He  will  study  all  the  undula- 
tions, in  order  to  profit  from  the  advantage  they  may  offer  of  confining  the  enemy 
in  choosing  his  ground  of  encampment.  Whilst  he  is  employed  in  gaining  a  familiar 
knowledge  of  the  ground,  he  must  calculate  beforehand  the  way  in  which  he  could 
most  injure  the  enemy,  without  exposing  his  own  troops  to  be  cut  off  in  their 
retreat. 

3.  Circle  of  Attack. — Within  the  circle  of  attack  (which  extends  from  the  glaeis 
as  far  as  a  circle  which  will  include,  in  case  of  siege,  the  enemy's  d4p6ts,  and  the  tail 
of  their  trenches,  a  distance  qf  nearly  1100  yards  from  the  crest  qfthe  pareqfets  qf 
the  most  advanced  covered-way),  the  Governor,  or  Commandant,  will  keep  a  strict 
watch  to  insure  that,  in  conformity  with  his  Instructions,  no  buildings  or  establish- 
ment whatsoever  shall  be  made  which  might  serve  as  cover  to  the  enemy. 

4.  If  the  fortress  should  possess  the  means  of  covering  any  of  its  fronts  by 
inundations,  he  will  make  himself  acquainted  with  the  time  necessary  to  form  them  : 
he  will  take  care  that  the  b&tardeaux  and  sluices  are  in  a  good  state,  and  that  the 
latter  can  be  worked  with  facility. 

THE   RKCONNOISSANCB  OV  THB   FORTIFICATION. 

5.  Of  the  main  Enclosure, — The  Governor,  or  Officer  Commanding,  will  recon- 
noitre, in  concert  with  the  Commanding  Engineer,  the  enclosure  of  the  fortress,  the 
nature  of  its  fortifications  and  works  which  compose  it,  both  as  they  relate  to  the 
defence  in  general  and  in  detail :  he  will  carefully  examine  whether  the  parapets  are 
high  enough  to  cover  the  men  and  guns ;  also  if  the  scarp  wall  be  such  as  to  be 


*  Taken  from  InstructioiM  iMued  by  the  French  Imperial  Minuter  of  War  (CamoC),  and 
lated  by  Colonel  Sir  Wm.  Reid,  K.C.B.,  R.E.,  with  notes  by  Iiettt.-General  Sir  John  Burgoyne. 

«  When  the  French  were  in  poaaesiion  of  moat  of  the  fortreMea  in  Europe,  and  were  thrown  on  the 
defensive,  it  became  a  great  object  to  atimulate  the  Governora  and  garriaona  to  the  most  vlgoroua 
defencea.  Hence,  he  (Carnot)  takea  a  moat  aangoine  view  of  the  reaonrces  of  the  besieged,  and  the 
principles  inculcated  imply  a  power  and  meana  that  will  rarely  exist,  and  a  considerable  degree  of 
energy  all  on  one  aide  of  the  queation. 

Still  the  leasons  are  very  valuable  as  instructions  how  to  apply  whatever  resources  may  be  avail- 
able.— J.  F.  B. 
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tecnre  against  escalades,  or  an  attack  by  oonp-de-matn ;  in  tine,  whether  eadi  of  the 
works  be  capable  of  being  retrenched,  or  of  being  otherwise  improred. 

6.  The  Ouiworka. — After  haTing  examined  the  endosore,  the  Gofemor  will 
inspect  all  the  works  comprised  nnder  the  denomination  of  omtworkM,  and  which  are 
situated  in  the  ditches  of  the  place,  such  as  rayelins,  counterguards,  tenailles,  &c : 
he  will  study  in  what  degree  they  aid  the  defence  of  the  Body  of  the  Place,  and  the 
reciprocal  defence  they  give  and  receive,  as  well  as  the  peculiar  use  which  may  be 
made  of  each  in  the  general  defence :  he  will  satisfy  himself  that  their  interior  is 
well  under  the  fire  of  the  Body  of  the  Place,  and  that  the  commnnications  between 
them  and  it  are  secure.*  His  reconnoissance  must  include  every  gate,  sally-port, 
and  issue,  by  which  he  might  be  enabled  to  fall  with  rapidity  on  the  enemy,  whether 
for  the  purpose  of  preventing  a  passage  of  the  ditch,  or  of  dislodging  him  firom  an 
outwork  which  he  may  have  gained.^ 

!•  The  Covered-uHty. — ^The  covered-way  will  be  the  object  of  particular  attention : 
the  Governor  will  examine  whether  all  the  branches  be  directed  in  such  a  manner  as 
distinctly  to  see  the  surrounding  ground ;  whether  the  traverses  be  in  a  good  state ; 
if  the  banquettes  have  the  proper  dimensions ;  if  there  be  a  sufficient  number  of 
barriers  for  sorties,  and  if  they  be  properly  disposed,  and  sufficiently  palisaded. 

8.  Advanced  Worke, — The  advanced  works  of  a  place  ought  to  increase  its 
capability  for  defence.  The  Governor  will  consider  for  what  purpose  they  were 
constructed;  whether  they  will  perform  the  part  for  which  they  were  intended; 
whether  their  communications  be  secure  and  easy ;  and  above  all  things,  whether 
their  interior  be  properly  seen  from  the  Body  of  the  Place,  or  intermediate  works ; 
because  in  this  case  they  present  much  greater  difficulties  to  the  besiegers  in  lodging 
themselves  within  them,  and  they  facilitate  those  offensive  operations  of  the  besieged 
(retemn  qfenrifi)  in  which  the  most  important  part  of  the  defence  of  fiortresses  may 
consist. 

9.  Detached  Work$t  Forte,  mid  other  Dependeneiee  qf  the  Place.— The  object  of 
these  works  is  in  general  to  see  into  places  where  the  undulations  of  the  ground 
would  otherwise  give  cover  to  the  enemy ;  to  occupy  a  point  which  commands  the 
fortress ;  to  protect  a  dyke  or  sluice  which  supports  an  inundation  favourable  to  the 
defence ;  or  to  take  in  reverse  the  approaches  of  the  besiegers. 

10.  The  Reconnoiteanee  qfthe  Interior  qfthe  Place, — He  will  be  equally  careful 
that  the  streets  which  serve  as  a  direct  communication  between  the  Great  Square,  or 
place  of  general  parade  (place  d'armes),  as  well  as  between  the  military  buildings 
and  establishments,  and  the  streets  adjoining  to  the  ramparts,  shall  neither  be  shut 
up  nor  narrowed,  without  the  plans  for  that  purpose  having  been  previously  con- 
certed in  conjunction  with  the  Military  Engineers. 

11.  He  will  examine  with  care  the  site  of  all  military  buildings  and  establish- 
ments ;  the  esplanades,  and  all  other  grounds  connected  with  the  fortification,  so  as 
to  be  able  to  judge  what  relation  they  bear  to  the  Body  of  the  Place  in  case  of 
attack,  or  with  the  rest  of  the  interior  in  case  of  alarm. 

He  ought  also  to  know  the  situation  and  capacity  of  such  public  and  private 
buildings  as  might  be  converted  into  use,  as  well  as  what  casemates  and  strongly 
arched  cellars  or  cover  there  may  be,  to  protect  the  provisions  and  to  quarter  the 
troops  and  the  sick. 


*  Or  what  temporary  meuu  can  be  applied  under  the  different  etrcumstancea  of  a  siege  to  make 
them  ui.— Translator, 

*  And  study  how  they  are  to  be  beat  secnred  in  thoae  timca,  of  usage  or  otherwise,  agninat  becom- 
ing an  inlet  to  the  besieger.— J.  F.  B. 
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12.  He  win  eiamine  carefoUy  all  the  wster*coiinet*  in  the  interior  of  the  plMe, 
the  bridges  and  sluices,  the  riTers»  canals,  aqueducts,  drains,  &c.,  in  order  that  all 
the  issues  by  which  an  enemy  might  possibly  get  into  the  place  be  perfectly  known 
to  him :  he  will  see  that  the  gratings,  or  other  contrivances  for  closing  them,  be  kept 
in  good  order,  and  he  will,  personify,  take  the  greatest  care  that  none  of  the 
precautions  against  surprise  be  ever  neglected. 


!  Appendix 


or  THB  ARTILLKBT  AND  AMMXTNITIOV. 

13.  Of  the  JrtWery  and  Ammunition,— Tht  Commandant  will  draw  up,  in 
concert  with  the  Commanding  Officers  of  Artillery  and  Engineers,  the  plan  for 
arming  the  fortress,  with  the  number  of  pieces  of  ordnance  which  may  be  necessary, 
and  their  stores.  He  is  to  verify  the  reports  personally,  to  see  that  they  actually 
agree  with  the  state  of  the  stores,  and  whether  there  be  all  the  necessary  com- 
positions and  other  auxiliaries  (feux  d^artifiee)  for  defending  the  breaches,  the 
passages  of  the  ditches,  and  for  throwing  light  on  and  discovering  the  approaches 
of  the  besiegers. 

He  will  concert  with  these  Officers  the  various  positions  in  which  his  artillery 
may  be  placed  in  relation  to  the  supposed  attacks  of  an  enemy ;  and  he  will  also 
I  *  Blindage.'   determine  on  the  means  to  be  employed  to  cover  it  from  their  fire. 


B  Anpendiz 


or  THS   BN6INKKR8,  AND  THV   MATERIALS   RBLATINO  TO  THB  DBrSMCB. 

14.  The  Governor  vrill  examine,  in  concert  with  the  Commanding  Enghieer,  the 
state  of  the  storehouses  and  materials  for  the  fortifications :  he  will  acquaint  himself 
whether  there  be  in  the  fortress  palisades  in  sufficient  quantity  to  replace  such  as 
may  be  destroyed;  whether  there  be  a  sufficient  quantity  of  gabions,  fssdnes, 
hurdles,  beams,  planks,  round  timber,  cordage,  iron,  intrenching  tools,  miners'  and 
carpenters'  tools,  nails,  chevaux-de-frize, — in  short,  everything  that  is  requisite  for 
defence. 


e  Appendix 
I. 


OF  THB  PROVISIONS,  AND  THB  OTBBR  MATTBR8   BBLON6INO  TO  THB 

COMMISSARIAT. 

15.  The  Governor  vrill  examine  into  everything  which  may  concern  the  sub- 
sistence and  the  health  of  the  garrison  and  the  inhabitants :  he  will  cause  reports 
to  be  made  to  him  of  the  grain,  and  liquor  of  every  description,  which  he  vrill 
personally  verify :  the  description  and  state  of  the  ovens  vrill  be  inspected,  to  be 
assured  that  they  will  suffice  for  the  garrison.' 

16.  The  quantity  and  quality  of  provisions  of  every  detcription  ought  to  be  per« 
fectly  known  to  him,  in  order  that,  calculating  the  force  of  the  garrison  and  the 
wants  of  the  place,  he  may  take  the  necessary  measures  for  keeping  them  complete, 
or  for  sparing  them,  in  order  to  prolong  the  defence  as  mudi  as  possible,  in  case 
circumstances  should  not  have  allowed  him  to  lay  in  all  that  may  be  proper. 

17.  He  will  visit  the  magazines  of  provisions,  that  he  may  know  whether  every- 
thing relating  to  them  be  well  regulated,  and  each  species  of  provisions  be  stowed  in 


'  The  French  fort  at  the  Retiro  (Madrid)  was  supplied  with  water  by  an  aqueduct,  which  being  cut 
off,  the  onl  J  resource  of  the  garrison  of  tOOO  men  was  a  single  well,  witii  a  rope  and  bucket ;  and  at 
the  castle  of  St.  Sebastian,  the  only  supply  of  water,  a  spring,  was  ezpoeed  to  the  fire  of  one  of  our 
batteries  on  the  island  of  Sta.  Clara,  to  the  great  incouTenience  of  the  garrison.— J.  F.  B. 

'  He  will  see  that  the  supply  of  fresh  water  is  such  as  cannot  be  cut  off  or  destroyed  by  the  enciny. 
—J.  F.  B. 
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the  most  appropriate  place.  Looking  forward  to  the  necessity  of  placbg  them  in 
security  in  case  of  siege,  should  the  town  not  contain  a  sufficient  number  of  case- 
mates, he  will  take  an  account  of  all  the  buildings,  and  particularly  of  cellars,  which 
may  senre  this  purpose,  In  order,  if  required,  to  render  them  proof  against  the 
projectiles  of  the  enemy.  This  precaution  should  extend  to  all  the  stores  and 
provisions  for  the  siege,  to  whatever  Service  they  may  belong;  and  a  fair  divirion 
should  be  made  of  the  bomb-proofs  according  to  the  real  wants  of  each  branch  of 
the  Service,  and  not  to  demands  often  exaggerated. 

18.  The  hospital  merits  very  serious  attention;  the  Governor  should  examine 
whether  it  admits  of  being  'blinded'  {blmdf),*  and  if  it  would  be  sufficient  for  the 
necessities  of  the  garrison  during  a  siege.'  In  case  it  would  not,  the  Governor  will 
fix  on  one  or  more  large  and  commodious  buildings  for  the  purpose,  in  order  to 
cause  the  necessary  work  to  be  commenced  for  the  security  of  the  sick,  from  the 
moment  the  place  may  be  threatened. 

RBTURNS  or  STO&B8  AND  MATERIALS;   09  PBOVISIONS ;  AND  OV  AR&AKOKICKNTS 

TO   PRBYENT   FIRB. 

See  Appendix  19.  The  Governor  will  cause  returns  to  be  made  of  everything  useful  in  case  of 

siege,  whether  it  be  in  the  town  or  surrounding  country,  that  he  may  be  enabled,  at 
the  moment  of  need,  to  collect  whatever  may  benefit  the  defence,  and  to  destroy 
whatever  may  be  hurtful  to  it  by  falling  into  the  hands  of  the  enemy. 

20.  He  will  cause  the  inhabitants  who  ought  to  remain  in  the  fortress  to  proviaioii 
themselves  in  due  time,  for  a  period  at  least,  as  long  as  that  for  which  the  garrison 
is  provisioned :  he  must  make  them  understand  the  necessity  of  not  waiting  till 
the  last  moment  for  supplying  themselves  with  the  things  they  require  for  their 
consumption,  because  they  ought  to  know  that  their  interest,  in  this  respect,  is  the 
same  with  that  of  the  defenders ;  and  that  those  who  are  herein  guilty  of  neglect  will 
run  the  risk  of  want  during  the  siege,  or  of  being  turned  out  as  useless  mouths. 

OF  THOSE  PREPARATIONS  FOR  DEFENCE  WHICH   BELONG  TO  THE  STATE  OF  WAR, 
AND   ESPECIALLY   ON   THE   PROSPECT  OF   A   SIEGE. 

21.  The  Governor  will  accelerate  the  works  of  defence  by  every  means  in  his 
power. 

22.  He  ought  now  to  commence  the  inundations,  if  they  are  slow  in  forming 
themselves,  and  to  fill  the  reservoirs  which  are  to  sweep  those  ditches  which  are 
intended  at  first  to  be  defended  as  dry  ditches. 

See  Blansharil'a        23.  He  should  construct  bridges  of  rafts,  to  communicate  across  ditches  and 

Puntoons,  ,  ,,.,  ,,  «ii  1.1.  «  t  i 

Article  *  Bridge.'  nvers :  such  bndges  cannot  be  destroyed  by  the  enemy  s  artillery,  and  may  be  made 
to  bear  the  heaviest  weights. 

24.  In  sea-ports  and  in  fortresses  situated  on  great  rivers,  or  fortresses  in  front  of 
which  wide  and  deep  inundations  may  be  formed,  he  will  collect  armed  boats.  The 
mode  of  arming  them  must  be  concerted  with  the  Commanding  Officers  of  the 
Artillery  and  Engineers,  and,  when  there  may  be  one,  with  the  senior  Officer  of  the 
Navy. 

25.  The  Governor  will  apply  himself,  with  the  greatest  diligence,  to  all  that 
See  Appendix      regards  the  provisions  and  stores  of  every  species,  and  he  will  use  all  means  to  make 

*  CoDTerted  into  a  tempormry  bomb-proof  by  atrong  timben.— IVaiMfaior. 

«  And  if  utuated  in  a  poution  UtUe  likely  to  be  exposed  to  the  fire  of  the  beuegen.— J.  F.  B. 
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tbem  complete  and  to  keep  tbem  so :  this  is  the  most  delicate  part  of  his  duty,  and 
that  in  which  negligence  might  canse  the  worst  consequences. 

If  all  the  grain  be  not  ground,  he  will  cause  it  to  be  done,  or  else  satisfy  himself 
that  there  is  the  means  for  grinding  it  during  the  siege,  by  constructing  in  time 
either  hand-mills,  or  mills  to  work  by  means  of  horses./ 

26.  Great  fortresses  alone  have  the  property  of  having  some  part  of  the  interior 
little  exposed  to  the  enemy's  fire:  such  an  advantage  is  precious.  It  is  in  those 
parts  that  it  is  of  consequence  to  deposit  such  provisions  and  stores  as  are  most 
valuable,  avoiding,  however,  to  unite  them  in  mass,  that  they  may  not  form  a  focus 
for  conflagration.  ^ 

Magazines  of  wood  and  forage  ought  to  be  in  the  open  air,  in  small  isolated  stacks. 
The  daily  issues  can  be  very  well  made  in  sheds. 

27.  When  the  town  is  small,  and  where  there  is  no  quarter  that  will  not  be  very 
much  exposed  to  the  eflfect  of  the  enemy's  projectiles,  the  bomb-proof  covers  must  be 

Biinda!^!'  multiplied  as  much  as  possible  by  means  of  blinds  {blindages).^    Such  shelter  is 

formed  in  a  short  time,  and  only  requires  timber  and  earth.  BuihUngs  having  thick 
walls  may  be  advantageously  used  for  the  purpose ;  they  should  be  blinded  on  each 
story  if  possible,  the  useless  doors  and  windows  should  be  blocked  up,  and  in  this 
way  healthy  bomb-proof  cover  may  be  obtained  for  the  defendejY,  and  especially  for 
the  sick, 
ee  Appendix  II.  £8.  If  there  should  be  neither  building  fit  for  blinding,  nor  yet  bomb-proofs,  in  a 
««  Article^  fortress,  their  place  may  be  supplied  by  forming  blinds,  of  trees  leaning  against  eadi 

other  in  a  sloping  position,  or  being  placed  inclined  against  revetments  or  solid  walla 
in  those  parts  which  are  the  least  exposed. 

29.  The  same  measures  should  be  adopted  for  the  powder  magazines  if  they  are  not 
already  bomb-proof.  Such  as  exist  ought  to  be  solidly  blinded ;  and  if  they  should 
not  suffice,  then  dry  cellars  must  be  occupied  and  blinded. 

30.  The  wells  and  cisterns  which  may  be  necessary  for  a  supply  of  water  must  be 
also  blinded. 

31.  After  these  details  it  will  be  seen  bow  necessary  timber  is  in  a  fortress. 
Therefore  the  Governor  must  neglect  no  means  of  augmenting  his  store  of  that  useful 
article.'     (t  is  also  required  for  retrenchments,  for  wooden  tambours,  for  fruses  and 

/  Britlsb  troops  arc  accustomed  to  the  use  of  tea  biscuit,  which  forms  an  admirable  article  for 
lengthened  storage.    The  French  seem  to  have  an  objection  to  it. — J.  F.  B. 

g  It  is  peculiarly  necessarj  to  have  ^e  magasines  for  ammunition  well  subdirided,  so  that  an  aeci- 
dent  to  anjr  one  should  not  be  fatal  to  the  place :  the  principal  magaiine  shoold  never  be  resorted  to 
for  ordinary  daily  consumption,  but  the  smaller  magazines  kept  supplied  from  it  at  particular  and 
rare  times,  when  that  service  is  least  likely  to  lead  to  danger. — J.  F.  B. 

A  It  must  be  observed  that  an  arch  constructed  as  bomb-proof,  and  even  so  much  so  aa  to  resist ' 
any  one  shell  that  can  fall  upon  it,  is  not  to  be  considered  as  affording  absolute  security.  For 
an  arch  may  not  resist  a  number  of  heavy  shells  falling  upon  it :  this  nu^r  happen  accidentally 
when  the  bombardment  is  heavy  or  when  the  building  is  seen  from  without ;  or,  its  position  well 
known,  it  may  be  battered  as  it  were  by  vertical  fire,  as  well  as  an  ordinary  wall  is  by  horizontal  fire; 
and  this  has  been  done  frequently  against  principal  magasines,  and  with  success. 

A  kind  of  barrel  has  been  adopted  in  the  Navy  that  has  a  door  or  available  opening,  and  is  per- 
fectly secure  against  water  or  damp  t  it  is  suggested  that  barrels  large  and  small,  on  that  principle, 
^t  l>cf  nees  *  ™^8^^  ^  constructed,  without  any  great  increase  of  expense,  that  would  be  very  useful  for  damp 
plaees  or  magazines  for  the  land  service. 

It  will  be  remarked  that  many  of  these  wants  are  created  by  imperfections  in  the  fortress ;  most  of 
them  should  be  permanently  provided  for  in  the  original  construction,  and  only  those  required  at  the 
period  of  the  siege  as  are  dependent  on  the  operations  of  the  besiegers,  and  consequently  could  not 
previously  be  regulated  without  an  excess  of  expense,  by  providing  for  everjf  part  means  that  may  be 
only  wanted  on  one. — ^J.  F.  B. 
e  '  Defensive  i  The  advantage  arising  from  planting  the  ramparts  and  open  spaces  within  fortresses  has  been 
emcnts.'  always  admitted,  and  yet  it  is  not  always  practised.— J.  F.  B. 
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8eeArtid« 
'Boom.' 


palisades,  for  repairing  damaged  gan-oarriages,  for  oonstmctiBg  tafti,  Ac,  and  for  the 
consumption  of  the  garrison.* 

32.  If  the  front  of  attack  he  determined  hy  the  nature  of  the  ground,  the  Ooremor 
will  cause  the  hastions  to  he  retrenched  heforehand.  He  will  form  cuts  in  the  ont- 
woriLS  if  they  will  admit  of  it,  and  he  will  cause  a  supply  of  gabions,  fosdnes,  sand- 
bags, and  palisades  to  be  carried  to  them,  that  he  may  he  able  to  retrench  and  defend 
the  breaches,  and  he  will  construct  such  traverses  as  may  be  necessary. 

33.  Should  the  front  of  attack  not  be  absolutely  determined  by  the  drcumstancea 
of  the  place,  the  knowledge  of  the  fortress  which  he  will  have  acquired  ought  to 
enable  him  to  judge  which  side  the  enemy  will  choose  in  preference.  There  he 
ought  to  prepare  the  means  of  defence,  that  he  may  be  able  to  execute  the  works 
which  may  be  required,  as  soon  as  the  operations  of  the  enemy  shall  ba?e  shewn  his 
real  designs. 

34.  In  fortresses  situated  on  rivers,  stockades  or  barricades  should  be  made  where 
they  enter  and  where  they  issue,  in  order  that  nolhing  may  possibly  insinuate  itself 
into  the  place.  They  must  be  moreable  where  there  is  a  power  to  send  oat  armed 
boats  to  outflank  the  enemy's  attack  when  the  banks  will  admit  of  it,  or  for  other 
purposes. 

See  Appendix  t.  35.  The  Governor  will  cause  the  first  disposition  of  the  artillery  against  the  begin* 
ning  of  the  enemy's  approaches  (and  which  will  have  been  previously  concerted)  to  be 
carried  into  execution,  as  well  as  the  armament  of  batteries  of  which  the  position  is 
fixed,  such  as  those  of  cavaliers,  of  fianks,  of  works  covered  by  inundations,  dtc ;  but 
all  others  ought  to  be  established  successively,  according  to  the  progress  of  the  attad^ 

The  point  of  importance  therefore  is  not  that  batteries  should  be  made  beforehand, 
which  may  remain  for  a  long  time  or  for  ever  useless,  but  thai  the  natare  and  eflbcts 
of  the  different  species  of  ordnance  of  all  calibres  should  be  wdl  understood,  in  order 
to  determine  in  what  vray  they  shall  be  employed  during  the  various  drcumstancea 
which  arise  in  a  siege. 

Above  all,  the  very  oblique  fire  (Jeu  tPecharpe)  must  not  be  neglected,  by  establish* 
ing  batteries  on  those  works  which  are  collateral  to  the  front  of  attack. 


SeePUieof 
*  Defence  of 


or  THE  STATB  OF  81K0B,  DIYIDKD  INTO  FIVB  HEADS;  AND  TREATING  OF  IRRE- 
GULAR ATTACKS,  WHICH  MAY  PLACE  A  FORTRESS  SUDDENLY  IN  A  STATE  OF 
8IE0E. 

FIRST   HEAD. 

36.  QfSwpritet  by  the  Enemy  ^  or  hy  revolted  Inhabitants, — The  Governor,  respon- 
sible for  the  place  confided  to  his  care,  ought  to  neglect  nothing  to  prevent  surprises, 
and  should  take  the  most  minute  precautions  against  their  recurrence.  The  following 
measures  should  be  adopted :  to  repair  every  part  of  the  rampart  by  which  an  enemy 
might  insinuate  himself  into  the  place ;  putting  double  gratings  to  the  drains  or  aque- 
ducts, and  placing  sentries  to  watch  them ;  and  always  to  have  at  hand,  at  the  point 
of  danger,  detachments  which  may  be  brought  up  rapidly.  He  should  likewise  shut 
up  all  the  embrasures  or  openings  that  may  be  too  low. 

37.  If  there  should  be  no  drawbridges  in  front  of  the  gates,  palisades  or  advanced 


*  An  order  was  iuued  in  179S  to  plant  the  glacU  of  every  French  fortresa  with  treea,  for 
which  are  given  at  length  in  the  155th  paragraph  of  St.  Paul'*  '  Traits  Complet.' 

At  the  liege  of  St.  Sebaatian,  when  attacked  by  the  English  in  1813,  the  trunk  of  a  large  poplar- 
tree  completely  atopped  the  progress  of  the  Sappers,  and  defied  all  their  efforts  to  move  it,  until  one 
of  them  gallantly  jumped  from  the  trench,  and  stood  exposed  until  he  moved  it  from  the  head  of  the 
Sap,  and  returned  without  being  tronnded.— Tronsfoior. 
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barrien  shoiild  be  eonttrnetedt  and  warden  posted  i&  them  for  Uie  pnrpoae  of  stop- 
ping strangen  and  examining  waggona. 

All  openings  caused  by  risers  should  be  shut  in  a  similar  manner ;  and  all  boats 
carefolly  searched. 

Before  the  gates  are  opened,  some  soldiers  should  patrol  and  search  all  places  where 
an  enemy  could  conceal  himself. 

Persons  waiting  at  the  gates  for  admittance  should  be  examined ;  loaded  waggoM 
should  be  forced  to  keqp  off  to  a  distance,  and  should  be  probed ;  the  second  gate 
should  not  be  opened  until  the  first  is  closed  and  the  drawbridge  raised ;  the  guard 
should  be  under  arms  inside  the  gate ;  waggons  should  be  admitted  only  one  by  one, 
and  never  be  suffered  to  halt  between  the  gates ;  care  should  be  taken  that  the  port- 
cullis be  in  a  proper  working  stete  (if  one  exist),  and  that  the  mode  of  nsing  it  be 
explained  by  the  old  guard  to  the  new  at  the  time  of  relief. 

38.  In  time  of  frost,  the  ice  in  the  ditoh  must  be  broken  every  day.  In  such  t 
case,  when  a  channel  has  been  made  in  the  middle  of  the  ice,  a  boat*  should  be  con- 
tinually dragged  up  and  down,  which,  by  its  motion,  will  prevent  its  connecting  itself 
again. 

39.  There  should  be  no  remission  of  the  precautions  in  very  wet  or  inclement 
weather,  and  in  fogs  they  should  be  doubled ;  the  approaches  to  the  counterscarpa 
watched,  by  posting  a  sufficient  number  of  sentinels  and  smaU  parties  in  the  covered- 
way,  so  as  to  prevent  an  enemy's  being  able  to  pass  between  two  of  them,  or  to 
enter  it  without  being  seen. 

40.  To  protect  himself  against  revolts  in  the  interior,  he  must  establish  a  severe 
police,  and  study  well  the  character  of  the  inhabitents ;  and  if  he  has  reason  to  fear 
thera,  they  must  be  disarmed :  and  he  must  take  measures  of  precaution  in  time,  such 
as  to  fortify  the  guard-houses  and  selected  strong  buildings  against  the  town,  to  have 
artillery  ready  to  occupy  all  the  streets  leading  to  the  spots  most  favourable  for  large 
assemblies,  and  to  secure  the  avenues  of  the  citadel  or  keep,  in  which  the  service  must 
be  performed  in  the  strictest  manner  to  prevent  surprises. 

8BC0ND   HBAD. 

41.  CfEtealadet. — Everything  which  has  been  steted  in  the  preceding  paragraph 
relating  to  surprise  applies  to  this ;  because,  if  proper  precautions  have  been  taken,  it 
will  l>e  difficult,  if  not  impossible,  for  the  enemy  to  get  into  the  ditohes  of  the  place 
and  to  plant  ladders  without  being  discovered^  or  without  the  garrison  having  timely 
notice  of  the  design,  and  being  in  a  state  to  defeat  it.* 

THIRD    HEAD. 

42.  Of  Attaelu  bp  tudden  AuauU* — Attecks  by  sudden  assault,  or  accelerated 
sieges  {si^e  brusqv^a),  are,  properly  speaking,  a  spedes  of  surprise  against  which 
the  vigilance  and  precaution  recommended  in  the  preceding  paragraphs  are  the  most 
effectual  preservatives.  Nevertheless  it  may  occur  that  the  enemy,  pretending  to 
besiege  the  place  regularly,  may  happen  to  accelerate  the  approaches  against  one  of 
the  fronts  of  the  fortress :  it  is  necessary  in  such  a  case  to  fall  upon  him  vigorously, 
and  to  leave  nothing  undone  to  drive  him  from  the  works  of  which  he  may  have 
taken  possession. 


*  Carried  into  effect  by  General  lUpp  at  the  Siege  of  Dantiig,  1813.— £ii. 

*  Againit  escalades  and  accelerated  aasaolta  in  general,  the  most  eaaential  means  of  defence  is  in 
a  flanking  fire ;  it  is  fiur  better  to  make  that  efficient  than  to  dissrminste  the  forces  all  along  the 
lines.— J.  F.  B. 
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43.  One  nmy  snipeet  his  intention  if  he  does  not  make  his  attacks  on  that  side  of 
the  place  where  he  ought  naturally  to  do  so,  in  order  to  take  it  in  the  easiest  way. 

In  such  case  the  watchfulness  on  that  side  ought  to  lie  doubled. 

44.  In  general  it  should  be  considered  necessary  to  watch  every  front  of  the 
fortress.'  Even  when  it  is  evident  from  the  works  of  the  enemy,  which  is  his  point 
of  attack,  the  other  sides  must  not  be  neglected ;  but  it  liecomes  more  particularly  so 
when  there  is  a  point  which  is  admitted  to  be  accessible,  that  it  is  of  importance  to 
take  every  precaution  against  sudden  assault,  and  to  do  all  that  is  possible  beforehand 
to  render  it  secure. 

FOURTH   BEAD. 

45.  0/ Bombardmenit. — Simple  or  irregular  bombardment  may  be  either  effected 
by  a  corps  of  an  army,  which  is  too  weak  to  invest  a  place,  planting  mortars  hastily 

%^  bi^  t '  ^PP^^  ^^  ^°®  ^^  i^^  fronts  i  or  by  bomb-ships,  if  the  place  be  a  sea-port  The 
Governor  ought  in  such  case  to  try  and  destroy  the  land  batteries  by  sorties,  or  to 

^e  '  Drfencc  of  }ixtm  the  squadron.  In  either  case  he  should  multiply  the  number  of  .guns  on  the 
faces  which  see  the  line  of  the  enemy's  fire. 

46.  Against  such  attempt  the  Governor  should  cause  the  ammunition  and  provisions 
to  be  placed  in  casemates  or  under  bomb-proof  blinds ;  or  at  least  to  place  them  in 
the  parts  of  the  town  the  least  exposed  to  the  enemy's  fire. 

47.  He  ought  to  establish  measures  for  maintaining  tranquillity  amongst  the  inha- 
bitants, and  to  take  every  precaution  against  fire.  A  well-arranged  organization  ren- 
ders the  effect  of  incendiary  projectiles  less  likely  to  be  very  serious :  sentinels  taken 
from  the  companies  of  firemen  (pompien  et  gardes-feu)  watch  the  fall  of  shells  or 
the  direction  of  red-hot  shot ;  those  on  guard,  furnished  vrith  buckets,  run  to  the 
spots  where  fire  shews  itself,  and  put  it  out  at  its  commencement.  They  follow  the 
red-hot  shot,  throw  water  into  the  holes  which  they  have  made,  seize  hold  of  them 
with  pincers,  and  carry  them  away  in  metal  spoons  or  vessels  to  the  nearest  reservoir 
of  water.  By  following  this  system  there  is  less  reason  to  fear  extensive  fires  break- 
ing out ;  and  as  the  inhabitants  themselves  are  interested  in  establishing  the  strictest 
watch,  the  enemy  will  probably  not  succeed  in  destroying  the  tovni,  and  he  will  have 
consumed  his  ammunition  in  vain.  All  examples  prove  that  this  mode  of  attacking 
places,  at  the  same  time  that  it  does  not  destroy  the  fortifications,  causes  little  loss  to 
the  besieged. 

FIFTH    HEAD. 

?«S  ^£d^  MUi       48.  Q^  Blockades, — It  sometimes  happens  that  the  enemy  being  unprovided  with 

tary.*       '  the  means  required  for  undertaking  all  the  works  of  a  siege,  and  supposing  the  place 

to  be  badly  provisioned,  confines  himself  to  closely  blockading  it,  by  seizing  all  the 

avenues,  in  order  to  prevent  the  arrival  of  any  succour,  and  to  force  it  to  surrender 

by  famine. 

49.  The  dispositions  to  be  made  in  this  case  are,  to  send  away  all  useless  months; 
to  cause  all  the  means  of  subsistence  which  the  environs  of  the  place  may  furnish  to 
be  brought  into  the  town ;  to  use  the  strictest  economy  in  the  distribution  of  pro- 
Tisions,  and  to  watch  the  consumption  of  those  of  the  inhabitants,  that  they  may 
make  them  serve  whilst  the  fortress  holds  out  to  the  last  extremity. 


I  The  parts  of  a  fortress  not  connected  with  that  which  is  absolutely  attacked  should  be  placed  in 
^visions,  each  under  a  distinct  charge,  the  Officer  apffbinted  to  which  will  study  the  locality,  and 
take  every  precaution,  with  as  much  consideration  and  energy  as  if  certain  that  some  effort  would  be 
made  against  him :  if  such  arrangement  had  been  made,  it  is  Tery  possible  that  neither  of  the  assaults 
that  actually  carried  Badi^os  in  1813  could  hare  succeeded.— J.  F.  B. 
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50.  If  to  a  blockade  the  enemy  should  join  a  bombardment,  the  precautions 
recommended  in  the  preceding  paragraph  against  fire,  and  for  the  security  of  the  pro- 
visions and  ammunition,  ought  to  be  made  use  of.  As  to  the  defence  in  these  two 
cases,  it  should  be  external. 


e  'Attack,* 
91. 


;  *  Defrnsirc 
icautions.' 


or  8IBOB8,  OR  REGULAR  ATTACKS. — FIRST  HBAD. 

51.  Fmm  the  Period  of  Inveetment  to  the  Opening  qf  the  Trenehee* — Lme$  qf 
Cireumvailationf  Qmntervallation,  Sfe. — The  presence  of  an  enemy's  army  within 
three  days'  march  of  a  fortress  places  it  in  a  state  of  siege.  The  Goremor  being  pre- 
viously informed  of  the  projects  of  the  enemy,  ought  to  have  everything  prepared  for 
resisting  a  regular  attack  as  long  as  possible. 

52.  As  soon  as  the  enemy  approaches  to  invest  the  place,  the  Governor  finishes  hit 
first  preparations  with  i^  possible  activity ;  he  occupies  such  advanced  posts  as  may 
have  their  communications  with  the  fortress  secure ;  he  sends  patrols  in  every  direc- 
tion to  get  information  of  the  enemy's  movements,  and  to  find  out,  as  well  as  they  can, 
his  force,  his  projects,  and  his  means  of  executing  them. 

53.  The  investment  being  efl'ected,  the  enemy's  camp  will  be  drawn  on  the  plan  of 
the  place,  according  to  which  the  Governor,  in  concert  with  the  Commanding  Officera 
of  Artillery  and  Engineers,  will  regulate  his  arrangements  for  the  defence  in  propor- 
tion to  the  enemy's  progress. 

54.  If  the  garrison  be  strong,  some  sorties  may  be  hazarded ;  but  it  is  seldom  that 
sorties  at  such  a  distance  succeed,  unless  it  be  in  consequence  of  the  fault  of  the 
besiegers  in  neglecting  the  ordinary  precautions.  They  are  besides  very  fatiguing  for 
the  garrison,  which  it  is  more  advantageous  to  employ  in  executing  the  pressing 
works  always  required  in  a  defence. 

55.  At  night  he  will  send  out  small  parties  in  opposite  directions,  who  will  creep 
along,  taking  advantage  of  banks  or  nneven  ground,  and  proceed  in  silence  as  far  in 
advance  as  possible ;  then,  lying  flat  on  the  ground,  they  will  listen  with  attention  to 
the  smallest  noise ;  they  will  afterwards  retire  on  the  fortress  in  extended  but  con- 
nected order,  to  try  to  surprise  Officers  who  may  be  out  to  reconnoitre  the  place. 
These  parties  must  agree  on  a  signal  that  they  may  know  each  other. 

56.  In  the  first  moments  the  Governor  may  employ  his  good  marksmen  advan- 
tageously."* Wall-pieces  should  be  placed  on  the  most  elevated  situations,  and  he 
should  mix  some  of  the  marksmen  with  the  parties  sent  outside  the  place,  with  orders 
to  fire  on  those  who  may  be  attempting  to  reconnoitre  the  fortress. 

57.  It  is  at  nightfall  that  these  marksmen,  &c.  ought  to  watch  with  the  greatest 
attention ;  that  being  the  period  for  reconnoitring,  tracing,  and  pushing  forward  the 
attacks. 


SECOND   READ. 

58.  From  the  Opening  qfthe  Trenches  to  the  Crowning  qfthe  Covered-wag, — ^As  soon 
as  it  is  known  in  what  direction  the  enemy  is  opening  the  trenches,  the  Governor 
should  cause  embrasures  to  be  opened,  and  platforms  to  be  laid  for  the  guns ;  double 
rows  of  palisades  to  be  planted  in  the  covered-way ;  useful  temporary  works  of  fortifi- 
cation to  be  made,  such  as  fleches  at  the  foot  of  the  salient  angles  of  the  glacis. 
These  fieches,  made  capable  of  resisting  a  coup-de-main,  retard  considerably  (as  is 
well  known)  the  commencement  of  the  third  period  of  the  siege,  which  is  the  most 


"*  Field-piecei  and  wall-piece*  should  be  placed  in  the  moat  commanding  po»itioni,  and  fired, 
vkithuut  iparing,  against  the  rcconuoitren,  whether  in  bodies  or  single. — J.  F.  B. 

VOL.  I.  S 
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See  Appendix  V.  important :  he  should  ha^e  mines  nnder  the  glads,  to  be  prepared  with  diligence ; 
bridges  of  communication,  to  be  promptly  established,  for  which  timber  ought  to 
have  been  prepared  beforehand,  and  placed  in  store ;  and  the  retrenchments  of  the 
outworks,  and  of  the  bastions,  should  proceed  with  the  greatest  activity.  If  these 
retrenchments  are  not  ready  made,  and  have  not  revetted  scarps,  they  should  be 
as  solid  as  earth  and  fascines  can  make  them,  and  according  to  plans  which  should 
be  well  digested  long  before. 
The  same  applies  to  redoubts  in  the  salient  and  re-entering  places  of  arms. 

59.  If  there  be  no  caponieres  communicating  between  the  place  and  its  outworks, 
the  Governor  should  cause  them  to  be  made. 

60.  When  the  enemy  shall  have  forced  the  outposts  to  fall  back,  the  Governor 
ought  to  keep  his  garrison  as  much  as  possible  behind  the  advanced  works,  and  to 
preserve  for  himself,  as  long  as  be  can,  the  attitude  and  energy  of  the  oflbnsive.  The 
garrison,  posted  thus,  is  in  the  best  possible  condition  for  sorties. 

They  should  be  at  one  time  great  sorties,  at  another  time  petty  ones ;  sometimes 
fake,  and  often  real. 

The  Governor's  object  ought  to  be  to  torment  and  harass  the  enemy,  and  to  keep 
him  continually  on  the  alarm,  which  will  cause  him  to  lose  as  many  men  by  fatigue 
as  by  fighting. 

Sorties  have  always  the  effect  of  interrupting  the  enemy's  works,  and  of  dispersing 
the  workmen.  In  the  confusion  and  obscurity  of  night  it  is  difficult  to  assemble  them 
again  and  to  set  them  to  work. 

In  serious  sorties  there  should  always  be  woridng  parties  to  destroy  and  fill  in  the 
trenches,  and  some  draft-horses  to  carry  off  cannon  which  may  be  taken. 
Sec  Appendix  I'.      61.  As  the  works  of  the  enemy  advance,  the  Governor  ought  to  endeavour  to  out- 
flank the  attacks,  either  by  armed  boats  (in  places  situate  on  riven  or  on  the  sea)  or 
by  pushing  out  lines  of  counter-approach. 

These  lines  are  a  species  of  trenches  which  run  out  from  the  covered-vray  ou  the 
right  and  left  of  the  attacks,  to  enfilade  the  works  of  the  enemy.  They  ought  to  be 
applied  with  circumspection :  destined  to  outflank  the  enemy's  trenches,  they  should 
not  be  enfiladed  themselves.  They  ought  therefore  to  be  adapted  to  the  nature  of 
the  ground,  in  such  a  manner  that  their  prolongation  shall  fall  on  hollows,  rivers, 
ravines,  or  in  marshes,  beyond  which  cannon  cannot  act  against  them  with  effect ; 
and  that  they  shall  terminate,  if  possible,  upon  some  inaccessible  piece  of  ground, 
that  the  enemy  may  not  have  it  in  his  power  to  cut  them  across  by  a  boyan  from  his 
trenches,  or  to  envelope  them  in  an  attack. 

62.  Good  marksmen*  may  also  be  sent  out  a  little  before  daybreak,  who  should 
place  themselves  fiat  upon  the  ground  on  the  prolongation  of  the  advanced  trenches. 

If  there  be  any  light  artillery,  some  pieces  of  small  calibre  may  also  sometimes  join 
these  marksmen. 

63.  When,  in  spite  of  the  efforts  of  the  besieged  to  retard  the  advance  of  the 
Sec  Appendix  V.  attack,  the  enemy  shall  have  arrived  on  the  glacis,  the  Governor  will  employ  all  the 
*  FougaM '  and    resources  of  subterraneous  warfare,  which  may  either  form  part  of  the  fortifications  or 

tary    ine.    ^jj-^j^  j^^  j^^^y  himself  have  contrived. 

A  well-directed  fire  crushes  the  heads  of  Saps;  the  marksmen  posted  in  the 
covered-way  retard  the  progress  of  the  works ;  small  sorties  upset  them. 

64.  When  the  enemy's  works  are  destroyed  by  mines,  the  besieged  should  take 
advantage  of  the  disorder  of  the  enemy,  and  upset  as  much  as  they  can  of  his  works. 


*  See '  Defennve  Precaiitions.' 
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65.  If  the  besiegers  deckle  to  assAult  the  eorered-way,  the  salient  parts,  which  are 
under  the  protection  of  the  fortress  and  its  outworks,  should  be  defended  as  long  as 
"possible. 

66.  If  the  enemy  be  most  decidedly  superior,  the  salients  should  be  abandoned  to 
him,  and  the  re-entering  places  of  arms  firmly  maintained.  The  enemy  should  be  left 
for  a  while  exposed  to  shells,  grenades,  and  stones ;  after  which,  the  besieged  should 
debouch  from  the  re<-entering  places  of  arms,  not  only  of  the  fronts  attacked,  but  from 
the  a4iacent  fronts,  to  drive  him  back  and  to  destroy  his  lodgements. 

67.  If  he  decide  on  crowning  the  glacis  step  by  step,  the  progress  of  his  Saps 
becomes  slow  and  deadly :  in  order  to  drive  the  defenders  from  the  salients,  he  must 
construct  trench  cavaliers,  the  formation  of  which  is  long  and  perilous ;  or  powerful 

See  '  Sapping.'  batteries,  which  are  difficult  to  erect,  under  the  close  fire  of  the  place.  After  which, 
in  carrying  his  lodgement  along  the  crest  of  the  glacis,  he  must  successively  drive  the 
besieged  from  each  traverse :  master  of  the  branches,  he  has  to  attack  the  re-entering 
places  of  arms  and  their  redoubts ;  and  it  is  only  by  sacrificing  a  number  of  men,  and 
by  surrounding  himself  with  traverses,  that  he  can  protect  himself  from  the  reverse 
fire  of  the  outworks,  and  make  himself  master  of  the  covered-way. 


THIRD   HEAD. 

68.  From  the  Crowning  of  the  Covered-way  until  theAtaauU. — ^Aflter  the  capture  of 
the  covered-way,  the  besiegers  endeavour  to  establish  their  breaching  batteries ;  their 
construction  is  retarded  by  deadly  projectiles;  they  are  counter-battered  by  very 
oblique  batteries  {en  4charpe)  which  force  them  to  the  construction  of  reverse 
traverses. 

69.  The  breach  being  made  in  the  ravelin,  the  enemy  commences  his  passage  of 
the  ditch.  He  must  make  epaulements ;  or  if  the  ditch  be  full  of  water,  he  must 
make  a  bridge  of  fascines  to  arrive  at  the  work.  The  besieged  oppose  this 
dangerous  operation  by  all  the  means  which  are  left  them;  they  overthrow  the 
bridge  and  the  epaulements  by  their  batteries,  disperse  the  workmen  by  their  stone 
mortars,  their  howitzers,  and  their  hand-grenades ;  and  (if  they  have  any)  they  bring 
forward  their  armed  boats,  until  this  period  kept  behind  the  tenailles,  to  open  a 
destructive  fire  on  the  passage  of  the  ditch. 

70.  If  the  nature  and  construction  of  the  sluices  will  admit  of  it,  they  suddenly 
open  them,  overthrow  the  bridge,  and  sweep  it  away. 

71.  If  the  ditches  be  dry,  they  assemble  sorties  behind  their  caponi^res  and 
tenaillesj  march  rapidly  on  the  works  of  the  passage  of  the  ditch,  and  with  hooks 
drag  down  whatever  it  may  be  composed  of,  hastily  setting  fire  to  the  fascines  or 
other  combustible  materials  of  which  it  may  be  formed. 

72.  The  Governor  endeavours  to  clear  the  breach  as  it  is  made,  in  order  to  render 
See  article           it  less  practicable ;  he  prepares  fougasses  under  it ;  he  buries  shells  and  boxes  of 

ougaM.  combustibles  in  it;  he  then  forms  abattis,  plants  palisades,  chevaux-de-frize,  and 

prepares  vigorously  to  dispute  it  with  the  besieger  when  he  shall  assault  it.  Here 
the  whole  energy  of  the  besieged  should  be  displayed.  They  have  no  longer  to 
withstand  the  whole  of  the  enemy's  artillery,  which  must  cease  firing  on  the  breach, 
when  the  besiegers  are  ascending  it,  whilst  their  own  fires  incessantly  upon  the 
narrow  defile  by  which  the  assailants  arrive  at  it. 

73.  It  is  for  the  Governor  firmly  to  convince  his  garrison  that  the  most  dangerous 
operation  for  the  besiegers,  and  that  most  likely  to  cause  his  defeat,  is  the  assault. 

74.  Such  are  the  obstacles  the  enemy  ought  to  meet  with,  in  possessing  himself  of 
the  breach  of  the  ravelin,  which  he  may  besides  find  defended  by  a  cut  yet  to  be 
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disputed.  If  this  ravelin  has  a  redoabt,  a  new  operation  has  to  be  commenGcd,  a 
new  breach  made,  a  new  passage  of  the  ditch,  and  another  assault  to  be  given :  for  a 
Governor  cannot  be  supposed  to  give  up  a  work  without  having  defended.it  to  the 
last  extremity. 

75.  Master  of  the  outworks,  at  the  expense  of  so  much  time  and  blood,  the 
enemy  has  immediately  to  re-commence  a  new  and  more  dangerous  attack  against 
the  Body  of  the  Place,  to  make  a  passage  of  the  ditch  longer  than  the  former,  more 
bloody,  and  easier  to  be  destroyed. 

76.  The  Governor  should  have  some  resolute  men  to  clear  the  earth  from  the 
breaches :  this  operation  retards  the  assault,  which  can  only  be  given  when  they  are 
practicable. 

77.  With  a  garrison  which  is  well  disposed,  a  Governor  may  undertake  works  of 
the  most  extensive  nature  during  a  siege,  and  even  under  the  enemy's  fire. 

78.  After  having  long  disputed  the  passage  of  the  ditch,  he  must  stand  the  assault 
of  the  Body  of  the  Place. 

79.  The  Governor's  duty  is  to  make  use  of  every  effort  to  defend  the  place  to  the 
See  Appendix  II.  last  extremity ;  and  it  is  not  untU  he  shall  have  expended  every  resource,  and  when 

it  shall  be  out  of  his  power  to  repair  his  last  retrenchments,  on  the  point  of  falling, 
that  he  may  consent  to  surrender. 


APPENDIX    I. 
PROPORTION   OP  ARTILLERY   NECESSARY. 

The  quantity  of  ordnance,  and  relative  proportion  of  artillerymen,  carriages, 
ammunition,  and  stores,  necessary  for  the  defence  of  a  place,  are  detailed  below ; 
but  attention  will  of  course  be  needed  to  suit  particular  circumstances,  which  may  be 
done  by  the  Artillery  OflScer  employed  in  the  armament  of  fortresses,  who  may 
modify  them  according  to  local  circumstances,  having  in  view  that  they  do  not  apply 
to  the  sea  fronts  of  maritime  places,  the  armament  of  which  will  be  found  in  the 
article  *  Defence  of  Coasts.' 

It  is  necessary  to  observe  that  some  rule*  must  be  established  to  provide  for 
the  probable  wants  of  the  Artillery;  in  like  cases,  that  Service  forming  the  most 
important  means  of  resistance  in  the  defence  of  places ;  and  hitherto  there  is  no 
sufficient  authority  to  quote ;  therefore  the  principles  given  in  the  article  *  Artillery,' 
Section  V.,  will  be  followed,  of  having  10  per  bastion  for  the  immediate  security  of 
the  fortress. 

And  providing  for  those  of  the  first  class  110  pieces, 

second  „      70      „ 
third    „      30      „ 
in  the  proportion  of  heavy  guns  •^,  howitzers  •^,  mortars  -At  And  field-pieces  i^, 
consisting  of  the  following  calibre : 


*  The  determination  of  a  Unit  for  defence  haa  been  a  aubjeet  of  aome  diaconioii,  in  which  difTerent 
propoaitiona,  auch  aa— A  The  atrength  of  the  garriaon, 

B  The  number  of  piecea  of  ordnance, 
C  The  number  of  fronta, 
have  been  made,  but  they  are  Tirttially  the  aame  thing,  being,  cmteris  paribua,  proportional  to  eaeh 
other.    Hence,  for  the  aake  of  cleameia,  general  convenience,  and  conaiatency, 
In  Appendix  I.,  for  the  Artillery  Service,  B  ia  aaaumed. 

In  No.  II.  (Engineer)  the  nme  'conrenience'  requiiea  a  reference  to  A  B  C  forms  of  unit. 
In  Noa.  III.  IV.  (Proviaionment)  unit  A. 
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a 
Guns    .    32-pr. 

a 
24-pr. 

b 

18.pr.  and  field-pieces, 

a 
Howitzers  10 

b 
6^  inch, 

a 
Mortars    13 

8 

b 
6* 

— a  being  for  immediate  security,  and  those  marked  b  as  necessary  to  sustain  a  siege; 
the  number  of  artillerymen  being — 

7  rank  and  file  for  each  heavy  gun. 
6  If  howitzer. 
5                  „  mortar. 

8  ff  field-piece. 

To  which,  during  the  siege,  an  equal  number  of  men  of  the  Line  should  be  added 
to  assist  in  the  Artillery  duties. 

7%e  number  of  carriaget — 

One  traversing  platform  for  each  salient  angle  of  bastion. 

One  carriage  +  \  for  each  gun  and  howitzer,  allowing  garrison  carriages  for  those 
mounted  in  the  flanks  and  those  mounted  for  the  security  of  the  place ;  and  travelling 
carriages  for  the  guns  in  store  to  be  mounted  after  the  investment. 

One  mortar  bed  +  -^  for  each  mortar,  with  sling  carts  and  platform  for  mortars. ' 

The  quantity  qf  ammunition  required  should  be  regulated  by  the  description  of 

fortress ;  those  of  the 

1st  class  having  700  shot  and  500  shells.  1 

2nd         „         600       „       400     „      I  rounds  per  piece ; 

3rd  „  500        „        300     „     J 

and  the  artillery  stores  to  be  supplied  in  reference  to  those  quantities,  as  shewn  in 
the  annexed  Tables  A.  and  B.,  for  each  gun,  howitzer,  or  mortar,  exclusive  of  field- 
pieces  ;  for  which  see  *  Equipment  of  Field  Artillery.' 

TABLE  A.— Appendix  L 
Proportion  of  the  principal  Artillery  Stores  necessary  to  sustain  a  Siege. 

Number  per  piece. 

STORES.  f ^ ^ 

Gum.  Howitxen.  Mortan. 

K''}^*^^"'*'^'"'^ 1^        A        lAr 

Carriage,  devil AAA 

Cartouches,  leather,  large 1          1          1 

Clippers,  portfire 1          1          1 

Flints,  musket  * 10        10 

Gyns,  large,  complete AAA 

„     ,    .1       /common 6          4          4 

"*"'*^P**'®*' 1  roUer  for  every  traversing  platform  .        .  2          -          - 

Hand  crow-levers,  6  feet,  1  a  small  proportion  to  each 

Iron  crows,  5^  feet,  j      battery     ....        -  -  - 

Hammers,  small  claw 1  1  1 

Heads,  (^^"""^"'^ 1  J  ] 

'  L  sponge 1  1  1 

Horns,  powder 1  1  1 


*  When  detonating  locks  are  not  Buppl'ed. 
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TABLE  A.— con/iinteJ. 


)ee  '  Block.' 


STORKS. 


Hambro'  line,  skeins 

»">»•{  mund,}*» 

Irons,  priming,  long  (sets)     .... 

linstocks,  with  cocks 

Ladles,  copper,  with  staves    .... 

Locks,  detonating,  with  laniards  and  covers   . 

Punches  for  vents 

^         r  fathoms  (to  correspond  with  blocks) 
P*  '  \  drag  or  harness,  1  to  10  pieces 

Spikes,  common 

Staves,  sponge,  spare 

Sponges,  with  staves  complete*     . 

Span-yam,  lbs. 

Screwjacks 

Tampions 

Thread,  pack,  lbs. 

"armourers'  or  forge' 

collar-makers' 
Tools,"  intrenching 

laboratory 
^wheelers* 

Wadhooks,  with  staves . 

^xr  r  Flandejrs     . 

Wads,  junk  . 

ffelloes,  1  j^^ 

Wood,  <  spokes,  /  *^ 

l^oak,  cubic  feet 


Number  per  piece. 

/ ' » 

Gobi.  Howitaen.  Mortan. 


10 


»sets 


1 

1 

1 

1 

1 

- 

1 

— 

- 

1 

1 

1 

1 

1 

1 

2 

1 

— 

A 

A 

A 

2 

2 

1 

1 

1 

1 

2 

2 

2 

1 

1 

1 

A 

A 

1 

i 

i 

i 

1 

1 

A 
^ 

* 

.* 

1 

- 

- 

A 
^ 

^ 

"iV 

700 

- 

- 

4 

4 

- 

2 

2 

2 

TABLE  B.—Appbndix  L 

Proportion  of  principal  Laboratory  Store* for  the  Armament  of  Pheee* 

Number  per  piece. 

STORES.                                              t  *                    ^ 

Oana.  Howititn.  Mortan. 
600 

common 70  70          - 

ipherical 100  lOCT 

grape 100  -          - 

^pound  (rounds) -  -      100 

Wooden  bottoms  for  pound  shot -  -      100 

Carcasses,  round,  fixed -  -        10 

^charge  flannel,  or  1 

paper  with  flannel  bottoms  j 
bursters,  f  common 


Shot, 


round 
case 


rc( 


Cartridges,  •< 


600      400 


flannel,    [spherical 100 

Valenciennes  composition  (if  necessary)  at  discretion      .        - 


70 
100 


*  The  like  number  of  nunmen  with  stavet  must  bow  be  demanded. 
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TABLE  B.— cott/mtcMf. 


STORES. 


riaige  grain,  whole  barrels 
Gunpowder,  i  fine  grain,  lbs.         .... 

(^mealed,  tbs.  (if  necessary)  at  discretion 

Shells,  common,  empty 

'common  shells 


Fuzes, 


spherical 
case-shot 


r     re -3 

ical  J  cutW  D  '4 
ihot,  ]        Le  -5 
L  uncut    . 


Portfires 

Tubes,  detonating 

Match  /slo^'yards 

*  t  quick,  lengths,  at  discretion    . 

Augers,  fuze 

Barrels,  budge 

Boxes,  tin,  with  streps,  for  fuzes  |  Pj*g 

Boxes,  tube,  or  pockets,  leather 

Bags,  canvas,  with  straps  for  fuzes  •{  ^  ^^    ' 

Compasses,  pairs 

Engines  for  drawing  fuzes     .... 
Files,  square 

Funnels  for  ( f^®l^       '        ' 
I  loading  mortars 

Hooks  Pand,  pairs 

HOOKS,  I  j^g^^ 

Knives,  cutting 

Measures,  copper,  for  powder,  sets 

Peq)endiculars 

Pincers,  fuze,  iron,  pairs        .... 

Plummets,  lead 

Quadrants,  brass 

Diagonal  scales 

Saws,  tenon 

Scales,  copper,  with  beams,  pairs  . 

Scrapers  for  shells 

Screws  for  drawing  corks      .        .        .        . 

Sticks,  portfire 

Sheep  skins 

Thumbstalls 

Tongs  for  placing  shells*       .        .        .        . 
Weights,  brass,  4  tb.  piles      .... 

Worsted,  ozs 

Wadmilltilts 

^M'S^i^u.  :    :    :    :    : 

Blue-lights 

Light-balls 


Number  per  piece. 

f 

\ 

Ount.  Howitaen.  MorUn. 

50 

30 

20 

10 

10 

— 

. 

500 

400 

. 

600 

500 

50 

50 

~ 

50 

50 

— 

50 

50 

.- 

50 

50 

- 

60 

60 

60 

1000 

800 

700 

50 

50 

50 

A        T\r      - 


1 
2 


1 
1 

5 


^ 
^ 


1 
1 


1 

1 

2 


1 
1 


A      - 


I 
•A 


1 
1 
1 


1 
1 
2 
1 
1 


30 


*  The  apparatui  for  carrying  and  handling  hot  shot  forms  part  of  the  furnace  equipment. 
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Laboratory  materials,  •< 


TABLE  B.— con/tftMc/. 


Antimony 
Saltpetre  . 
Sulphur   . 
B\  Dg<*.  charcoal 
Isinglasi  . 
Vinegar    . 
Spirits  of  wine . 
3,  4,  5,  and  6-8trand 
Red  orpiment   . 
Cartridge  paper 
Resin 
Bees'-wax 
Tallow     . 
Pitch 

Turpentine,  spirits 
Linseed  oil 


The  JppUcation  of  the  foregoing  Principle  to  the  Defence  of  Placet. 
Taking  the  octagon  of  Vauban  as  the  example,  it  has  been  shewn,  in  article  'Artil- 
lery,' that  the  number  and  nature  of  ordnance  required  for  that  description  of 
fortress  are — 


Eight  32-pounder  guns  for  the  salients  of  bastions 
Forty  24 -pounder  guns  for  the  flanks . 
Twenty-seven  18-pounder  guns  for  counter-batteries 

Eight  10-inch  howitzers  for  salients  of  ravelins    . 
Seven  6^  or  32-pounder  howitzers  for  counter-batteries 

Twenty-four  13-inch  mortars  for  the  bastions 
Eleven  8-inch  mortars  for  the  outworks 
Ten  6^  mortars  for  the  covert-way     • 

Field-pieces  for  sorties,  &c 


Total 


} 


75  gnns. 
V   15  howitzers. 

45  mortars. 

15 

150 


} 


To  this  provision  may  be  added  a  certain  number  of  light  and  heavy  rockets,  say 
three  of  each  to  every  piece  of  ordnance. 

The  number  of  artillerymen  assigneil  to  each  piece  for  the  octagon  will  be  as 
before  proposed  to  each  piece. 


75  heavy  guns 

X 

7 

= 

525 

artillerymen. 

15  howitzers 

X 

6 

= 

90 

n 

45  mortars 

X 

5 

5= 

225 

f» 

15  field-pieces 

X 

8 

= 

120 

tt 

Total 

* 

960  rank  and  file : 

an  apparently  large  number,  but  when  divided  into  three  reliefs  it  will  be  found 
inadequate,  and  men  of  the  Line  will  be  required  to  be  attached  to  the  Artillery,  to 
the  extent  of  as  many  more,  to  assist  in  the  various  duties  of  that  Service.  (See 
Appendix  IV.) 

The  quantity  of  ammunition  required  for  the  defence  of  an  octagon  will  be  fonnd 
to  exceed  3000  barrels  of  90  tbs.  each. 

This  arrangement  in  the  application  of  artillery  is  without  reference  to  the 
duration  of  the  defence,  which  is  contingent  on  circumstances  which  are  not  to 
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be  foreseen ;  therefore  the  maximam  qaantity  is  gi? en  for  that  fortress,  and  proTided 
for  in  Tables  A.  and  B. 

The  Artillery  cperatitnu  in  the  defence  of  fortresses  Qsuany  commence  on  the 
investment,  when  the  fire  of  the  guns  and  howitzers  moonted  in  the  salients,  and  the 
mortars  in  the  bastions,  should  endeavour  to  destroy  the  besiegers'  tUjiSiSt  parki,  and 
encampments;  and  at  this  period  the  heavy  rockets  should  keep  up  a  constant  fire 
during  the  night  for  those  objects. 

The  second  and  most  important  period  in  the  artillery  operations  is  from  the 
opening  of  the  trenches  until  the  besiegers'  artillery  has  full  play,  which  period  may 
possibly  be  protracted  from  forty^ight  hours  to  a  week  under  fivourable  circum- 
stances by  destroying  the  besiegers'  batteries  and  dismounting  their  guns ;  for  during 
this  time  the  artillery  of  the  place  is  paramount  and  undisturbed  by  the  fire  of 
musketry  or  guns. 
f)Scnlc' of  ^^®  ^**^  shewing  the  distribution  of  artillery  for  the  defence  of  places  will  give 

FortrcMcs.  an  idea  of  the  power  of  an  octagon  fully  armed,  which,  if  used  with  vigour  and 

activity,  will  take  some  time  to  be  overpowered ;  aud  as  the  position  of  the  enemy's 
batteries  is  certain,  during  their  construction  the  whole  force  of  the  artillery  of  the 
place  and  the  light  rockets  should  be  used,  and  the  latter  being  laid  and  fired  from 
the  crest  of  the  glacis,  a  constant  fire  may  be  kept  up  so  long  as  the  covert-way  if 
tenable. 

The  next  period  in  the  artillery  operations  for  the  defence  is  after  the  fire  of  the 
besiegers'  batteries  is  in  full  force ;  for  notwithstanding  the  immense  resources  of  the 
place,  that  will  eventually  occur,  and  the  guns  be  dismounted  and  parapets  destroyed ; 
then  the  ordnance  in  the  salients  and  the  covert-way  should  be  withdrawn  and  placed 
in  the  collateral  fronts,  the  dismounted  pieces  removed  and  everything  made  snug, 
and  the  ammunition  economized  for  the  last  effort, — the  attempt  to  destroy  the 
breaching  batteries  and  impede  the  final  advance  of  the  besieger  by  a  new  disposition 
of  the  flank  defences  and  the  employment  of  the  heavy  mortars  as  pierriers. 

It  is  not  necessary  here  to  make  out  the  minutix  of  Artillery  duties  during  a  siege, 
which  becomes  a  question  of  detail  and  of  economical  arrangements  of  stores,  ammu- 
nition, and  laboratory  duties,  and  the  judicious  distribution  and  employment  of  the 
men,  which  fall  exclusively  on  that  department. 


APPENDIX    II. 

PROPORTION  OF  OPPICKRS  OP  ENOINBER8,  SAPPERS  AND  MINERS,  AND  EMGINBBft 

STORES,    NECESSARY   FOR   A    SIEGE. 

In  regulating  this  proportion,  some  data  must  be  fixed  suitable  to  all  places  and  to 
all  circumstances :  classifying  the  fortresses  under  the  following  heads  will  be  most 
applicable  to  our  Service ; 

\f    •*•    «  £»^.^.^  /  First  class,  or  most  considerable. 

Maritime  fortre»e«    .        .        •  j  Second  „    or  smaU  places. 

J,    .  •     XL    •  A    •  f  First  class,  of  10  sides  and  upwards. 

Portrcsw.  iii  the  uitenor,  or  on  I  g      ^^     •  ^^  g  ^^  ^^  ^^ 

bnd  frontiers  .        .        .1^^^^^    ;;    ^f  4  to  5  sides. 

Aud  the  arrangement  for  calculating  the  number  of  ofllcers  and  men  must  be  separated 
from  that  for  the  requisite  quantity  of  stores;  the  latter  being  regulated  on  the 
maximum  quantity  necessary. 

The  proportion  of  officers  and  men  may  be  calculated  upon  the  same  rule  as  that 
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which  provides  for  the  Artillery  and  men  of  the  Line  in  Appendix  I.  and  IV.,  vi2.  t 

lit,  for  the  ordinary  duties  of  a  fortified  place ;  and  2nd,  in  the  eyent  of  a  siege. 

For  the  first  it  is  proposed  to  assign 

To  the  second  class  maritime,  and  1  3  Ofilcers  of  Engineers»  and  1  company  of  Sap- 
third  class  land  fortresses     .    .  j  pers  and  Miners,  induding  Oflkers. 

To  the  first  class  maritime,  and"!  ^  r\in        j-**    .jo  •     j***    j***- 

second  cUm  Und  fortreue;  .    . }  *  ^fficei.  ditto,  tnd  2  eomptn^t  ditto  ditto. 

To  the  first  class  land  fortress  .    .    7  Ofilcers  ditto,  and  3  companies  ditto  ditto. 
And  on  the  probability  of  a  siege,  that  force  to  be  doubled. 

Under  the  latter  circumstance  it  is  usual  to  divide  the  whole  into  three  reliefs, 
which  will  be  found  then  generally  inadequate ;  and  a  certain  number  of  artificers, 
usually  found  in  regiments  of  the  Line,  will  be  attached  to  the  Engineers,  which  is 
alluded  to  in  Appendix  IV.  in  calculating  the  necessary  strength  of  the  garrison. 

The  proportion  oftforett  ifc,  requisite  for  a  siege. 

These  essentials  and  indispensable  resources  to  the  Engineer  department  are 
threefold, — tools,  stores,  and  materials ;  and  the  quantity  necessary  wiD  be  regulated 
by  different  rules;  the  first  by  the  strength  of  the  garrison,  the  second  by  the 
quantity  of  artillery,  and  the  third  by  the  nature  of  the  fortress, — observing  that  the 
works  are  presumed  to  be  in  a  proper  state  of  repair. 


TABLE  A.— Appendix  IL 

LUt  qf  T00I9  necnaary  to  ntstam  a  SXeffe,  eakuUited  iifpofi  ha^the  m&xntmm  GarrU 
fOfi,  although  only  one-third  or  one-fourth  could  be  employed:  thi$  alhws/&r  waete 
and  accidents,    (See  Appendix  IV.) — Per  100  men. 


Adzes         .        .        .        .        . 

1 

Jumpers,  smallest     . 

i 

Assortment  of  Carpenters'  tools   . 

i 

Levels,  Masons' 

i 

„            Miners' 

4 

Miners'  needles,  of  sorts    . 

1 

„            Masons' 

i 

Sap  forks .        .        . 

1 

„            Smiths' 

T^ 

Saws,  hand        .        .         .        . 

5 

Axes,  felling        .        .        .        . 

5 

„     cross-cut. 

2 

„    pick 

70 

i»     pit 

1 

„    broad         .        .        .        . 

2 

Shovels,  long    .        .        .        . 

5 

Barrows,  hand    .        .        .        . 

5 

„       common       •        • 

60 

„        wheel  .        .        .        . 

10 

Spades      .        .        .        .    '    . 

10 

Bill-hooks  .        .        .        .        , 

30 

Spare  helves 

.      50 

„    hand    .... 

5 

Scrapers,  Miners' 

1 

Crow-bars  .... 

3 

Sledge-hammers 

5 

Cart,  hand .... 

i 

Tamping-bar     . 

i 

„    single  horse 

i 

Screw  or  lifting  jacks 

i 

„    timber  (or  devil) 

* 

Grindstones,  Uirge     . 

1 

„    forge  .... 

\ 

Scaling  ladder,  lengths  of  10  fee 

t        5 

Jumpers,  long     . 

I 
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TABLE 'B.-<-AppBifDix  11. 

Lut  ofSioreifor  theDrfence  of  Forireaett  ealculaied  9g9<m  the  quantity  qfJrtiUety. 

(See  Appendix  I.) 


Cheraox-de-frize,  of  lO-ft  lengthi,  ctlcnlated  for  15  pieces  of  ordiiAnee 
Fascines,  revetting,  18-ft. 


ff 
It 

mallets  . 

Gabions 

Nails, 

spike,  5-inch 

tt 

„     7-inch 

ti 

„     sorts 

»» 
t1 
»f 
ff 
w 
ff 
ff 


ff 
»f 
ff 
ff 
ff 
ff 
ff 


ff 

ff 
ff 
ff 
w 
ff 
ff 


ff 

ff 
ff 

»» 

tf 


»f 

ff 

ff 

ft 

ft 


ff 

ft 
tt 

ff 

ff 


Ko« 

15 

200 

5 

5 

100 

100 

50 

500 

12 

6 

12,000 


Platforms.  MmLtm  |  ^^^  ordnance  in  store  for  second  period  of  attack  j 
Sand-bags 

^"•-.-"•{S^ :    :    : 

Iron  2*  blocks  to  suit  ditto  • 

Ditto  snatch        ditto  . 

Timber  for  magazinet cubic  feet    50 


TABLE  C— Appendix  IL 

List  of  Materitth/or  the  Defence  of  Fortreetee,  aeeordkiff  to  their  nature  tn  the 

proportion  qfeaeh  Front  qf  Attack. 


111 

till 


Gunpowder,  barrels 
Voltaic  apparatus      '  • 
Iron,  round,  tbs.  • 
„    flat,  tbs.      . 
Pontoons,  Blanshard's,  large 
„  ,,  small 

Portfires     .... 
Plank*  3"— ft.  8up».,  for  repair  of  bridges 

blindages 
with  countermines 
without  do.f 


Timber — It.  cube,  repair  of  bridges 

„  blindagesf. 

with  countermines 

without  do.f 

repair  of  palisades,!"! 

stockades,  barriers,  > 

^ and  gates        •       J 


^32 


8  Si 


per  front 
5 
1 
50 
100 
50 
50 
1 
100 
200 

ff 
ff 

100 

ff 
ff 
ff 

250 


s 


per  front 
100 
4 
50 
100 

ff 
ff 

20 

50 

200 

150 

ff 

50 

50 
ft 

250 


per  front 
10 
2 
50 
100 


ff 


ft 


2 

50 
200 

4500 


50 

ff 

ft 

450 


250 


9  B. 


per  front 


ff 
ff 
50 

100 

tt 

tt 

tt 

tt 
200 

ff 
ft 

50 
5000 

tf 
450 

250 


Si 


4 


per  front  per  front 
ft 


ff 
tf 
50 
100 

ff 

ft 

tt 

ft 
200 

ft 
tt 

50 
3000 

It 
450 

250 


tf 
50 

100 

ft 

ft 

ft 

ff 
200 

ft 

tt 

50 
2000 

tf 
450 

250 


*  This  3"  (the  most  generally  tenriceable)  staff  to  be  cat  into  1^"  for  mining  parpoeee. 

t  These  quantities  can  only  be  considered  as  approximate  and  probable.  Tlie  whole  character  of 
these  Tables  is  rather  that  of  reminders  and  general  assistances;  attempts  at  preciaion  would  be 
vain.  It  most  be  remembered  that  the  above  quantities  are  for  one  front  only ;  when  multi- 
plied by  the  number  of  fcontM  in  the  whole  polygon,  they  will  probably  insure  a  sufficiency  for  thoee 
attacked. 


Third 
and 
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The  Engineer  operations  in  the  defence  of  places  are  usually — 
First,  previous  to  the  inTCStroent,  to  provide  a  sufficient  quantity  of  fascines, 
gabions,  and  timbers,  in  the  proportion  given  in  Tables  B.  and  C. ;  and  in  respect  to 
masonry  bomb-proof  cover,  the  complement  should  be  supplied  as  follows : 

dass   land  fortresses,  f'^^i^f^  ^  the  garrison,  and  all  the  ammum^tion 
second  dass  maritimel      f"^  stores,  should  be  m  the  masonry  or  blmdage 

(^    bomo-prooi  cover. 

Second  dass  land  fortresses,  1  One-half  of  the  garrison,  all  the  ammunition,  and 
and  first  class  maritime  .  •  j     two-thirds  of  the  stores. 

Pint  CU«  Uu.d  fortrcMe.    .  .  {  °"o^*^°^o)l'K?'  *"  ""  "°""^"°"'  "' 

This  rule  is  based  upon  the  prindple,  that  the  larger  the  fortress,  the  greater  the 
difficulty  to  bombard  it  effectually;  and  upon  the  consideration  likewise,  that  siaritime 
places,  when  besieged,  are  liable  to  bombardment  from  gun-boats  and  vessels  of  war. 

The  second  description  of  duties  usually  assigned  to  the  Engineers  lies  in  the  requi- 
sitions of  the  Artillery,  Commissariat,  and  Medical  Departments,  which  are  made  on 
them  when  a  siege  is  probable,  consisting  of  side-arm-sheds,  fitments  for  stores,  expense 
magazines,  and  additional  security  to  the  powder  magazines  for  the  artillery.  The 
Commissariat  usually  require  ovens  and  stores  to  be  secured  and  fitted;  and  the 
Medical  Department,  a  proper  provision  and  safety  for  the  sick  and  wounded.  These 
demands  are  in  addition  to  those  adverted  to  in  the  Instructions,  for  rendering  the 
defences  complete.  Hence  it  is  assumed  that  the  fortress  is  in  a  perfect  state  of 
defence,  and  requiring  only  those  works  necessary  after  the  investment 

When,  then,  this  event  has  been  consummated,  and  the  front  of  attack  understood, 
the  Engineer  operations  should  be  confined  (all  the  previous  wants  being  supposed  to 
be  completed)  to  the  construction  of  traverses  and  parados,  cutting  and  revetting  the 
embrasures,  and  laying  platforms  for  the  artillery  which  will  now  be  brought  into 
action :  the  artillery  for  immediate  defence  hitherto  only  having  been  used  against 
the  early  period  of  attack,  that  necessary  to  sustain  the  brunt  of  the  siege  should  be 
brought  from  store,  and  placed  in  battery  on  the  fironts  of  attack  and  the  collateral 
fronts.  The  execution  of  these  works  vrill  fully  occupy  one-third  of  the  Engineer 
department  night  and  day  to  prepare  the  whole  for  the  artillery  by  the  time  the  first 
parallel  is  cornpleted,  and  the  emplacement  of  the  enemy's  batteries  begun. 

After  these  defence  batteries  are  completed,  and  during  the  contest  for  superiority 
between  the  artillery  of  attack  and  defence,  which  may  last,  as  it  has  been  before  sug- 
gested, from  forty-dght  hours  to  a  week,  the  Engineers  should  prepare  such  resources 
as  circumstances  dictate  in  countermines  executed  at  the  moment,  tradng  such  in- 
trench ments  as  may  be  necessary  to  the  covert- way,  outworks,  and  front  of  attack. 

The  third  important  Engineer  operation  is  (after  the  destruction  of  the  parapets, 
palisades,  guns,  and  carriages  of  the  besieged,)  when  the  d^ris  has  to  be  cleared, 
parapets  to  be  repaired,  new  platforms  laid,  fresh  embrasures  cut,  blindages  and 
bomb-proofs  to  be  re-covered  and  repaired,  new  traverses  constructed :  these  will  pro- 
bably be  executed  under  a  heavy  fire  of  guns,  mortars,  and  small  arms ;  advantage, 
however,  must  be  taken  of  the  dark,  when  the  besiegers  are  equally  well  employed. 
During  these  operations  the  countermines  and  intrenchments  should  progress,  so  that 
one-half  of  the  Engineer  force  will  be  in  full  employ. 

After  this  there  will  be  another  lull,  except  to  those  employed  under-ground  and 
in  the  intrenchments. 

The  next  period,  the  most  interesting  to  the  Engineer,  is  when  the  defence  wholly 
depends  upon  his  exertions  (the  artillery  for  defence  now  bdng  passive),  and  compre- 
hended between  the  advance  from  the  second  parallel  to  where  the  breaches  are 
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effected.  It  u  daring  tbi*  time  that  well-dincted  Mrtiet,  conducted  uid  executed  by 
the  men  emplDyed  under  the  Officen  of  Engiaeen,  can  protract  the  tdiuce,  tnd 
thus  torn  the  dereruiie  into  offeaiive  Dperatiom :  tbeie  Kirliei,  freqiKot  and  in  imill 
numben,  ihonld  be  Mcompiaied  by  workmen  with  Che  meaiu  of  letting  ftre  to  the 
gibiotu  and  tudnei,  up  foiVt  for  ujwetting  the  up,  ud  eich  mu  with  two  OTthrM 
null  to  (pike  the  oidnmce,  if  the  wrtie  ihould  be  «iiffidentl]r  gucceufuL 

Wut  of  iliill  in  the  Beiieger,  or  other  fiionnble  drcumituicei  to  the  defence,  mty 
render  the  conDler-tpproich  practicable,  in  the  manner  deicribed  in  the  Sgnre  below ) 
■nd  if  ft  few  fbi^uwi  (bf  pladng  boiei  of  powder  or  large  »helli)  ere  employed,  the; 
will  render  a  lodgement  ol  the  enemy  diffidUt.     The  voltaic  ai^antua  will  now 

Diagram  of  ■  Counter-approach — for  a  Collateral  Front. 


Among  other  reionrcei,  at  thii  period  of  defence,  la  the  application  of  minn  pre- 
pared after  the  inveitment,  the  place  not  being  countermined  u  explained  in  Appen- 
dix V.  For  the  regnlar  aystem  of  defence  by  conntermines,  lee  '  Military  Hining.' 
The  chicanery  of  water  maniEuvres  when  the  dttchei  can  be  flUed  at  pleaiure,  wrtiei, 
counter-approaches,  and  minei,  muit  be  guided  bj  opportanity  and  local  reaonrcea, 
rather  than  by  any  preaeribed  rules  on  paper :  and  if  the  attaA  ii  in  force,  all  that 
can  be  expected  ii  to  protract  the  defence,  and  render  the  relief  of  the  fortreaa 
possible ;  or,  if  the  attack  ii  weak,  to  oblige  the  enemy  to  raiie  the  si^e. 

If  none  of  the  aboTC  are  available,  and  the  breaching  batteries  are  established,  the 
final  question  of  defending  the  breach  ha»  to  be  coasidered.  Without  perininently 
intrenched  bastions,  the  only  effectual  meant  are  when  the  ground  within  the  &ont 
attack  ii  favanrable,  or  when  ttrong  buildings  immediately  in  rear  of  the  breaches 
can  be  barricaded,  and  the  enemy  obliged  l«  bring  thdr  artilleiy  acroM  the  ditch : 
with  these  adfantagei,  the  hreaabei  may  be  defended  by  meaa*  of  fongasses,  powder- 
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btgiy  grenades,  live  shells,  and  fire-baneh  fiOed  with  pitch  and  ftgots,  rolled  down. 
Large  fires  hsTe  been  also  sncoessfully  adopted  in  peculiar  ritnations,  to  sustain  an 
assault  on  the  Body  of  the  Place. 

It  has  been  observed  that  the  Instructions  drawn  up  by  Camot  might  hare  the  effect 
of  giving  an  undue  value  to  fortified  places,  and  yet  they  should  not  be  deemed  as 
mere  time-pieces,  destined  to  go  so  many  days  or  weeks ;  for  that  author  no  doubt 
considered  that  neges  were  frequently  undertaken  with  insufficient  means,  tempted 
by  the  neglected  state  of  the  woiks,  or  weakness  of  the  garrison,  and  that  an  efficient 
siege  equipment  was  an  afiTair  of  immense  magnitude,  difficult  to  transport.  However, 
U  is  when  a  fortress  is  attacked  with  inadequate  means,  that  an  enterprising  Governor, 
assisted  by  a  skilful  Engineer,  can  take  advantage  of  it,  and  convert  what  was  deemed 
weak  into  one  far  above  its  supposed  strength,  as  occurred  at  Burgos  when  defended 
by  the  French,  and  at  Tari£s  when  defended  by  an  Ang^Spanish  force. 
FTl'l^nTi'V.  '^  ^^^  ^'^^  omitted  to  provide  for  mantlets  for  the  embrasures ;  for  after  the 
establishment  of  the  third  parallels,  it  will  be  difficult  without  them  for  the  artillery, 
men  to  work  the  guns.  Sand-bags  should  be  piled  on  the  crest  of  the  parapets  to 
cover  the  marksmen,  who,  even  after  the  works  are  destroyed,  can  place  themselves 
in  the  nfins,  and,  covered  by  a  few  sand-bags,  keep  up  a  heavy  fire. 

In  the  defence  of  the  Castle  of  Scilla  (Sicily)  by  the  British  troops  the  masonry 
parapets  were  levelled ;  yet  a  few  good  marksmen  used  to  creep  upon  their  bellies, 
and  waiting  the  effect  of  an  8-inch  iron  mortar  (which  could  not  be  silenced),  they 
poured  in  their  fire  on  the  people  as  they  ran  out  of  the  battery,  who  always  dispersed 
on  the  appearance  of  the  shell  in  the  work. 

APPENDIX    III. 
PROYISIONMSNT  07  70RTiriSD   PLACB8. 

The  quantity  of  provisions  or  commissariat  stores  necessary  for  a  siege  is  one  of 
the  first  essentials,  and  the  supply  for  the  inhabitants  should  be  considered,  as  well 
as  provision  for  the  garrison ;  for  notwithstanding  every  means  are  taken  to  induce 
the  families  to  provide  for  themselves,  their  resources  are  found  inadequate,  and  they 
are  eventually  supplied  from  the  public  stores. 

Perhaps  it  would  be  better  to  take  this  into  consideration  at  once,  and  provide  a 
minimum  ration,  for  each  adult,  of  one  pound  of  flour  or  meal. 

In  respect  to  the  garrison,  as  it  will  probably  be  after  the  investment  left  wholly  to 
the  resources  in  the  public  stores,  and  as  the  duties  will  be  very  severe,  it  should  be 
placed  nearly  upon  the  allowances  given  to  Her  Majesty's  Navy  when  at  sea. 


Table  qfProvinotufor  Troopt  neetuary  for  a  Siege  for  56  daye^for  100  Menu. 

in 


or 
or 


or 


or 


Bulk  in  cnbie  feet 

(allowing  for  banreU, 

▲STICLBS.  &c.  ftc.) 

Flour  or  meal 2200  lbs.  76 

Biscuit 5600  „  358 

Beef,  salted 5600  „  216 

Pork 5600  „  202 

Rice 2200  „  70 

Peas 1400  pints  54 

Cocoa 700  tbs.  41 

Sugar,  soft 525   „  14 

/Spirits 1400  pints  56 

tWino 5600   „  224 

Vinegar 200  „  8 

Hay  for  20  horses  for  56  days          .        .          7  tons  4000 

/Barley 7200  lbs.  160 

lOats ^  7200  „  260 

Straw,  ditto  as  hay         ....          7  tons  4000 
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▲KTicLBt.                                                            Balk  In  eoble  feet. 

Fuel  for 
cooling 
only.       < 

r      Wood        ...                                                        1280 

or  Coals        ...                7  tons                                350 

or  Turf.        .    (Kuh  of  20  cab.  ft.  «  100  fbs.  coal)            3000 

Oil    ...        .            40  gallons                                 4 

Candles     ...               40  As.                                  3 

The  bulk  of  these  articles  is  given,  in  order  that  bomb  or  splinter-proof  oorers  may 
be  provided  for  the  combustiblei  and  adequate  stores  for  the  incombustible. 

APPENDIX    lY. 

Strength  of  Garrison,  Quantity  qf  Ammunition,  Armt,  and  Stores,  neeeseary  for 
a  Siege,  exclusive  of  Artillery,  Engineers,  and  Commissariat,  provided  for  m 
Appendixes  I.  II.  and  III. 

The  authorities  given  are  so  vagne  and  unsatisfactory,  that  it  is  deemed  preferable 
to  form  new  data  upon  considerations  framed  from  experience,  in  addition  to  the 
usual  rules  given  upon  these  subjects. 

In  respect  to  the  strength  of  the  garrison,  the  principle  proposed  for  the  supply  of 
artillery  seems  adapted  also  for  the  contingent  circumstances  to  which  a  fortress  is 
liable.  The  force  required,  therefore,  will  be  regulated,  first,  for  the  immediate 
security  of  the  place,  and  then  the  number  to  sustain  a  siege :  this  arrangement  avoids 
the  necessity  of  shutting  up  a  considerable  body  of  troops  without  an  immediate 
object. 

It  is  proposed  to  appropriate  per  bastion,  or  each  front  of  the  fortress,  firstf  for 
the  immediate  security  of  each  place,  350  infantry  rank  and  file,* 

10  cavalry  „ 

60  artillery  „ 

20  sappers  „ 

440  per  bastion, 
and  double  that  number  to  sustain  a  siege  for  the  fronts  susceptible  of  attack ;  for  in 
maritime  places  the  former  proportions  will  be  probably  adequate  for  the  enceinte 
generally. 

The  latter  additional  force  to  be  thrown  into  the  place  by  the  General  commanding 
the  army  when  there  is  any  probable  risk  of  its  having  to  sustain  a  regular  attack. 

Of  the  two  evils,  of  either  having  garrisons  not  fully  adequate  for  his  fortresses,  or 
having  a  large  body  of  troops  unnecessarily  pent  up  within  them,  the  General  com- 
manding will  find  the  latter  very  likely  the  greatest.t 

The  quantity  of  ammunition,  arms,  and  Quarter-Master-General's  stores,  are  pro- 
posed for  the  maximum  forces  in  the  following  proportions : 

Surplus  arms,  1  for  every  four  men. 

Wall-pieces,  10  for  every  front  of  fortification. 

Ammunition  for  ditto,  500  rounds  each  wall-piece. 

Musket-ball  ammunition  made  up,  500  per  man. 

Lead,  10  fbs.  per  man. 

Cartridge  paper,  1^  quire. 

Hand-grenades,  10  per  man. 

Gunpowder  in  barrels,  2^  lbs.  per  man,  (exclusive  of  wants  of  Artillery  and  Engineer 
Services.) 

Barrack  bedding,  1  set  per  man. 

*  This  proiddn  for  the  probable  requisitions  from  the  Artillery  and  Engineer  Services, 
t  For  defence  of  polygonal  fronts  800  of  all  Iftns  are  considered  necessary. 
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Shoes  OT  boots,  3  pain  per  man  • 
Spare  havenacki,  i  per  man 
„    great  coaU,        „ 

„    blankets,  „ 

„    ctmp  kettlM.  1  for  every  20  m 
Tooti,  felling  Bxea,  1  for  every  16  ni 
„      bin-hooks, 


'  Eicluiite  of  Engiaeer  «tore*. 


APPENDIX  v.' 


Snppoalng  *  decagon  entirely  irithoat  conntermiDes,  it  will  now  be  eicplalned  irhat 
mining  operation*  may  be  executed  to  itrengthea  tbe  place  and  protract  the  defence. 

1.  For  thii  deicriptioD  of  fortresi  there  should  be,  at  least,  72  good  miners,  who, 
being  subdivided  into  brigades  of  two  eacb,  so  at  to  iflbrd  the  necessary  relief,  will 
be  reinforced  by  four  men  of  the  line  to  each  brigade. 

2.  In  commencing  work,  the  fronts  most  likely  to  be  attacked  ifaould  be  choten ; 
but  if  all  fronts  are  equally  liable  to  be  attacked,  (which  case  irill  be  supposed  by 
way  of  eiample,)  bU  must  be  provided  with  this  means  of  defence. 

3.  This  qnestioo  being  decided  upon,  and  presuming  that  tbe  iaveitnient  will  Ust 
10  days,  a  brigade  of  miners  should  be  placed  on  the  capital  of  each  ravelin,  and 
three  principal  galleries  executed,  as  described  in  (he  diagram  No.  1,  and  extended  as 
demi-gslleriei  to  about  60  yards  from  the  countencarp,  which  will  bring  them  to 
where  the  liiteaeis'  or  branch  galleries  should  commence,  at  least  20  yards  from  the 
Mlient  angle  of  tbe  covert-way. 

Diagram  No.  1  of  Mines  for  Defence  of  Ravelin. 


A.  MbHihI  giUnj. 


Ml  piM<WU  As  Hlaeu,'  bji  ViUcDCDTC. 


jBhjt  WmltSCHtu"  Holbi^r-iH 


OE'fNCE   Of   fO'^TRlsSt'- 


PLAN    OF   AN    O  v.' TAG  ON 
AT    THE    OPENING  OF  THE    FIRST    PARALLEL 
b'HKWING  THK   POSITION    OF    THF.   ARTILLERT  AT  TUK 

SECONO  p?:riod  of  defence 


J  W I.ttwry  \'<c 


JahnWeaJe.Syiruih  /rn/Aorfi  J846 
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4.  At  looa  M  the  trenches  are  opened  and  the  fronts  of  attack  known,  the  brigades 
of  miners  will  unite  from  this  period  until  the  cavaliers  of  trenches  are  established  on 
the  glacis,  which  may  be  conceived  to  extend  to  12  days  more,  and  complete  the 
galleries  and  branches  u  follows : 

5.  For  the  ravelins,  the  galleries  may  be  prolonged  as  branches  or  listeners  30  yards, 
and  externally  10  yards  right  and  left;  these,  when  completed,  will  afford  for  each  of 
the  collateral  raveUns  of  the  bastion  attacked— 

Principal  gallery,  26  yards, 
Demi  „       178    „ 

Branches    „       255    „ 
which  may  be  easily  excavated  in  12  days. 

6.  For  the  bastion,  there  vrill  be  sufficient  miners  left  to  work  at  the  mines  to  be 
placed  under  the  site  necessary  for  the  breaching  batteries  of  the  enemy,  the  branches 
of  which  will  amount  to  about  220  yards— one  portion  being  placed  on  the  capital, 
and  two  on  each  side,  so  as  to  include  the  counter  as  well  as  the  breaching  battery ; 
and  it  will  require  14  days  to  execute  these  works.    See  Diagram  2. 

7.  It  may  be  observed,  that  if  the  bastion  attacked  is  very  retired,  or  rather,  if  well 
covered  by  the  collateral  ravelins,  the  mining  operations  may  be  confined  to  the 
salients  of  those  ravelins ;  but  if  the  contrary  is  the  case,  then  the  glacis  of  the 
bastion  must  be  principally  provided  with  this  species  of  defence. 

The  probable  expenditure  of  gunpowder  will  be  about  7  barrels  of  90  tbs.  for  each 
mine  or  explosion. 

Diagram  No.  2  of  Mines  to  be  placed  in  the  Glacis  of  the  Bastion. 


G.  G.  L. 


DEFENSIVE  PRECAUTIONS.* 

When  a  fortress  is  on  the  point  of  being  invested  by  an  enemjr's  army,  the 
king  Worki.  Governor,  in  order  to  anticipate  the  military  reconnoissances  of  the  hostile  General, 
and  obstruct  tbe  Engineers  taking  measures  for  opening  the  trenches,  may  draw  from 
his  own  military  stores,  or  by  requisition  from  the  merchants  and  shopkeepers  in  the 
town,  a  sufficient  number  of  pieces  of  linen,  calico,  flannel,  red  baize,  &c.,  to 
mask  the  capitals  of  bastions  and  the  points  which  would  be  taken  for  opening  the 
first  parallel,  causing  these,  under  the  direction  of  his  Engineers,  to  be  stretched 
along  ropes,  held  up  by  means  of  poles  along  the  glacis ;  where  those  long  unex- 
pected lines  of  white,  green,  or  red,  set  so  as  not  to  correspond  with  the  angles  of 
the  fortifications,  will  tend  greatly  to  throw  the  opponent  into  error,  and  probably 

*  Fragmenta  by  Colonel  C.  Hamilton  Smith,  K.H. 
VOL.  I.  T 
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vetard  Che  trendhes  li&Bgtaptmed  for  seTenl  da)r».  These  stripes  of  cIot&  shottid  he 
altered  more  or  less  every  nigfaC ;  in  some  places  a  second  line  of  them  msf  be  raised 
£rom  the  points  of  the  bastions,  and  carried  obliquely  to  the  curtains ;  and  all  the 
light  troops  acting  as  skirausliers  should  lie  out  on  the  glacis,  as  ftr  in  advance 
as  possible,  to  prevent  all  nearer  access  by  the  enemy's  scientific  department  and  Staff 
Officers.  Hostile  shot  vrill  not  very  readily  cut  the  ropes,  and  striking  the  cloth  wiU 
not  unmask  the  objects  behind^  but  in  order  to  leave  less  chance  of  the  dolh  beirig 
thrown  down,  each  pair  of  poles  fixed  in  a  X  shape  should  have  the  rope  tecorely 
knotted,  and  they  should  not  be  aore  than  15  yards  asunder. 


vanced  sen  tries. 


When  a  General  invests  a  fortress,  the  commanding  Engineer,  though  he  may  be 
materially  impeded  by  the  foregoiag  precautions,  must  not,  however,  suffer  the 
CThains  of  Ad-  Besieged  to  send  out  intelligent  non-oommissioned  officers  to  creep  in  the  night  to 
the  marks  laid  down  by  his  Officers  for  the  direction  of  the  trenches,  and  change 
or  withdraw  them.  lie  must  not  suflfer  patrols  to  come  out,  and  endeavour  to 
intercept  all  communication  from  within  and  without  the  place  passing  through  the 
investing  posts.  Small  but  vigilant  guards  should  for  this  purpose  keep  the  most 
atrict  watch  in  the  rear  of  the  army,  particularly  at  all  bridges,  fords,  and  narrows  ^ 
the  sentries  keeping  perfect  silence,  unless  when  challenging,  and  then  it  should  b6 
done  with  no  more  voice  than  is  necessaiy  for  the  purpose. 

As  the  Engineers  within  a  besi^ed  place  are  folly  aware  of  the  weakest  points  in 
their  defensive  system,  so  they  must  be  expected  to  be  most  jealous  about  them,  and 
watch  them  with  the  utmost  anxiety.  In  forming  therefore  the  investment,  it  may 
be  as  well  to  give  them  uneasiness  or  even  expectation  that  the  Besieger  hat 
mistaken  the  weakest  part,  by  affecting  to  push  cautiously  forward  such  light  troops 
as  are  destined  to  approach  nearest  to  the  glacis  on  those  points  which  are  only  of 
secondary  consideration:  but  the  true  front  to  be  attacked  should  be  covered  by 
riflemen,  who,  formed  in  chain  by  fours  at  the  distance  of  twelve  or  fifteen  yards  from 
each  other,  advance  as  soon  as  it  is  sufficiently  dark  to  prevent  being  distinguished 
by  the  enemy ;  officers  and  Serjeants  keeping  even  with  the  line,  and  the  connection 
of  the  links  being  maintained  by  the  slowness  of  the  movement  and  the  occasional 
sound  of  a  light  ttqf  upon  the  pouch  of  the  right-hand  man  of  each  link  passing  from 
right  to  left,  and  then  back  again.  On  coming  vrithin  the  range  of  grape,  or  when 
the  commanding  Officer  judges  it  to  be  time,  they  will  receive  a  similar  low  precon- 
certed signal  to  drop  on  their  hands  and  knees,  crawling  forward  to  within  two 
hundred  yards  of  the  glacis,  when  three  taps  to  halt  will  be  given  by  the  commanding 
Officer,  and  all  are  to  remain  (in  their  great  coats)  as  near  the  ground  as  possible, 
excepting  one  in  each  link,  who  sits  upright,  or  stands  if  there  is  cover,  until 
relieved  by  his  companions.  The  officers  and  non-commissioned  officers  watch  on 
the  flanks,  or  crawl  from  tink  to  link.  None  are  permitted  to  smoke,  or  speak  louder 
than  a  whisper;  none  to  quit  the  links  on  any  account  tcrwards  the  fr^mt;  the 
Officer  visiting  the  line  not  to  be  challenged,  nor  to  respond  but  by  preconcerted  tape 
on  the  pouch,  the  powder-horn,  or  other  token :  none  to  challenge  persons  coming 
from  the  town  until  they  have  passed  through  the  line  of  chain,  and  then  they  must 
be  followed  by  a  serjeant  with  two  or  more  men  taken  from  the  nearest  links,  who  in 
a  low  voice  will  desire  them  to  surrender  without  making  a  noise,  on  pain  of  instant 
death.  The  person,  deserter,  spy,  or  messenger,  must  then  be  carefully  watched,  lest 
he  should  drop  letters,  &c.,  led  directly  to  the  rear,  and  g^en  in  charge  at  the  first 
post,  and  there  searched,  to  be  dealt  with  as  may  be  ordered  by  the  Officer  in 
command  of  the  trenches.     But  persons  coming  from  the  rear  tovrards  the  town 
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mutt  be  itopped,  if  potsible,  before  they  retdi  the  chaiD,  and,  if  ttrangen,  treated 
like  the  first  mentioned. 

Should  a  patrol  of  some  strength  come  on  and  pass  through  the  chain,  a  sufficient 
number  of  links,  making  eight,  ten,  or  twelve  men,  will  collect,  follow  it,  and  cut  off 
its  retreat,  if  possible,  without  noise,  and  in  no  case  shew  more  of  the  chain  than 
is  necessary.  Should  light-balls  be  thrown  out,  all  must  lie  down,  immoveable,  till 
their  fire  is  spent.  Just  before  dawn,  the  chain  mil  draw  farther  back,  but  not  retire, 
because  sorties  are  likely  to  be  then  made.  Therefore  several  non-commissioned 
officers  should  remain  behind,  lay  an  ear  to  the  ground,  listen  attentively,  or  even 
crawl  up  to  the  palisades  before  they  fall  back.  Of  course  the  troops  in  the  trenches 
are  then  under  arms.  In  this  manner  the  front  of  attack  will  be  thoroughly  watched, 
and,  with  sufficient  light  troops  similarly  instructed,  not  a  single  hostile  individual  can 
enter  or  quit  the  place. 
tfeiuiTeiy.  When  the  case  is  reversed,  and  the  fortress  is  to  be  defended,  it  follows  that  all  the 

instructions  must  be  taken  in  a  contrary  manner;  and  the  rifles  in  a  place  besieged, 
if  trustworthy,  should  be  kept  as  long  u  possible  beyond  the  glacis  with  similar 
precautions. 

These  remarks  are  intended  for  the  Engineers,  who  may  often  find  the  troops 
employed  on  the  occasion  of  expeditions  and  distant  sieges  unprepared  by  any 
previous  instruction  on  this  head,  and  therefore  will  then  be  obliged  to  cause  some 
preparatory  drill  to  be  given  to  the  troops  at  hand,  so  that  they  may  effect  the 
purpose  intended  with  order  and  punctuality.  Commanding  Officers  of  battalions 
will  be  able  to  tell  whether  their  light  companies  are  taught  the  above  method  of 
enclosing  enemies'  fortresses,  or  of  watching  posts  of  importance  in  this  manner. 


At  Gertruydenberg,  during  the  late  war,  where  the  escarps  were  of  earth,  and 
unprotected  by  fraises,  the  writer  of  the  above  rendered  them  inaccessible  during  the 
winter  by  throwing  vrater  over  them,  so  u  to  encrust  the  whole  exterior  slope  with  a 
sheet  of  ice. 

At  the  siege  of  Dantzig,  in  1813-14,  on  the  other  hand,  the  ditches  were  prevented 
from  being  frx>zen  by  row-boats  being  kept  constantly  moving  up  and  down. 


DEFENCE  OF  COASTS.* 

In  offering  suggestions  for  the  defence  of  open  shores,  harbours,  and  rivers,  it  is 
necessary  to  advert  to  the  several  securities  required  for  these  situations,  whether 
frxmi  predatory  attacks,  or  from  those  of  a  more  serious  character,  directed  against  an 
asylum  for  commerce,  a  dockyard,  &c. 

For  the  first,  extensive  works  are  seldom  required ;  but  for  the  latter,  it  may  be 
proper  to  afford  protection  for  single  vessels  or  fieets  according  to  drcumstanoes,  in 
addition  to  the  security  given  by  the  roadstead,  river,  or  harbour. 

OBNBRAL  C01f8IJ>KmATIOIC8 

are, — those  of  localities,  whether  the  point  to  be  fortified  is  near  or  distant 
frx>m  the  principal  towns  or  naval  ports;  if  the  access  to  those  places  from  the 
landing  is  good;  if  through  defiles  easily  defended,  or  an  open  country.  If  the 
point  to  be  defended  is  remote,  the  question  may  be  confined  to  the  local  damage 
probable,  or  whether  it  may  serve  u  a  harbour  of  safety  to  trading  vessels,  particu- 


*  By  Miyor-0«Beral  Lewia.C.B.,  R.E.,  with  notes  from  Mt^-Oenenl  Hardiiig,  R.E. 
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Itrlj  to  the  coasting  trade ;  or  the  site  may  be  so  remote  and  the  approaches  from  it 
so  difficult  as  to  render  any  expensive  works  superflaoos :  or  the  consideration  uaj 
be  that  the  point  is  favourable  for  a  debarkation  to  assist  a  population  hostile  to  the 
existing  government,  and  serve  to  secure  ulterior  proceedings  to  an  enemy. 

If  the  object  should  be  to  secure  the  possession  of  a  harbour  or  river,  the  qnestion 
will  be,  can  it  be  forced  ?  by  this  means  the  town  or  shipping  destroyed  ?  and  whether 
the  hostile  vessel  or  vessels,  having  forced  the  harbour  or  river,  can  return  by  the  way 
they  came,  or  by  another  outlet ;  or,  having  effected  an  entrance,  may  land,  reduce 
the  defences,  and  accomplish  the  object  of  attack,  without  further  risk  from  the 
batteries  ? 

In  selecting  sites  for  coast  defences,  the  means  of  supporting  the  works  by  a  move- 
able force  is  of  importance,  either  by  armed  steamers  and  gun-boats,  or  by  oolnmnt 
of  troops  whose  position  is  fixed  at  some  central  point  in  the  interior.  Railroads 
forming  an  auxiliary  in  the  conveyance  of  troops,  with  this  assistance,  a  central  point 
at  60  miles  radius  would  form  a  good  support;  (without  railroads  it  should  not 
exceed  15  miles  from  the  central  position ;)  so  that  intelligence  may  be  eonveyed  on 
railroads  by  the  electric  telegraph,  and  the  support  afforded  in  a  few  hours. 

The  composition  of  moveable  columns  of  support  to  the  coaat  batteries  may.be 
from  500  to  5000  of  all  arms,  in  proportion  of  seven-tenths  infantry,  one-tenth 
cavalry,  and  two-tenths  artillery,  the  latter  being  an  essential  arm  to  oppose  the 
debarkation  of  troops ;  the  strength  of  the  force  depending  upon  the  probable  object 
of  an  enemy,  as  well  as  on  what  power  may  hold  the  maritime  supremaqr  of  the 
adjoining  sea,  and  Che  proximity  to  an  hostile  armament. 

Possible  causes  and  objects  of  attack  may  be— conquest  or  the  destmctioii  of 
commercial  ports  of  more  or  less  value,  the  naval  arsenal,  or  considerable  manu- 
facturing towns, — the  possession  of  the  principal  d^pdt,  or  capital  of  the  State  or 
Dependency;  or  taking  advantage  of  the  weakness  or  absence  of  troops.  These 
possible  contingencies  should  be  carefully  considered  in  distant  stations  and  colomea, 
as  well  as  the  various  questions  alluded  to  above,  in  order  to  economize  the  resources 
of  a  country,  and  prevent  an  unnecessary  dislocation  of  the  forces. 

THE    NATURE    OF   WORKS    MOST    SUITABLE    FOR    COAST   DEFENCES. 

The  instructions  of  Napoleon  upon  this  subject  are  applicable  to  this  point,  as 
there  is  no  fixed  principle  for  the  construction  of  works  for  the  armament  of  coasts, 
and  the  question  gives  rise  to  perpetual  discussions  on  whTch  he  has  decided. 

**  1.  That  works  of  the  first  class  should  be  assigned  for  the  security  of  the 
entrance  of  a  principal  harbour  for  ships  of  war,  be  well  armed,  their  gorges  pro- 
tected by  a  masonry  barrack  as  a  keep,  capable  of  bearing  upon  the  summit  four 
pieces  of  ordnance  and  accommodation'*'  for  60  men,  with  their  provisions  and  stores 
and  powder  magazine,  so  as  to  be  secured  from  a  coup-de-main/' 

The  battery  should  have  a  reverberatory  furnace  for  heating  shot. 

"  2.  Batteries  required  for  the  security  of  harbours  and  roads  used  for  commercial 
purposes  should  be  of  the  second  class,  and  also  have  at  the  gorge  a  keep  in  masonry, 
and  sufficiently  strong  to  bear  two  pieces  of  artillery,  having  accommodation  for  30 
men,  with  the  necessary  magazines.'' 

*  In  the  formation  of  batteries  regard  thoold  also  be  had  to  the  probable  number  of  men  that  may 
be  obtained  to  serve  them.  Five  men  are  usually  allowed  to  each  gun,  but  as  assistance  can  geoe- 
rallj  be  obtained  from  the  Line  or  the  local  population,  the  calculation  may  be  grounded  on  two 
artillerymen  for  each  gun  likely  to  be  in  action  at  the  same  time.  As  sea  batteries  are  kept  in  a  state 
of  readiness  for  immediate  action  for  years,  attention  should  be  paid  to  secure  dry  cover  for  the  am- 
munition, stores,  and  side-arms ;  and  the  guard.room  and  barrack  secured  from  surprise.— O.  J.  H. 


DBPBNCB   OF  COASTS.  287 

'  "*  3.  Floallj,  for  bttteriet  required  at  iaoUted  pointo,  they  thould  be  of  the  tbird 
cia8s»  and  have  a  masonry  work  at  the  goc^ge  capable  of  carrying  a  carronade,  having 
accommodation  for  the  men  and  magazines,  but  without  counterscarp  or  covert-way/' 
In  the  selection*  of  the  site  of  coast  defences  the  following  points  are  to  be  con- 
sidered. 

1.  The  form  of  the  work. 

2.  The  height  above  high-water  mark. 

3.  The  distance  within  which  shipping  can  approach  the  shore. 

4.  The  quantity  of  ordnance  necessary,  and  their  nature. 

1.  The  form  or  shape  of  coast  defences,  if  not  decided  by  the  locality,  should  be 
regulated  by  the  object  of  defence:  if  to  dispute  the  passagef  into  the  river  or 
harbour,  or  roadstead  or  bay,  or  anchorage,  the  face  of  the  work  will  be  necessarily 
perpendicular  to  the  approach,  so  as  to  rake  the  vessel  as  she  advances  and  recedes, 
taking  care,  as  she  shews  her  broadsides,  to  cover  the  battery  as  much  as  possible: 
if  the  vessel  should  remain  under  fire  about  20  minutes,  a  shot  fiirnace  should  be  in 
the  battery :  if  she  can  anchor  within  range,  two  or  three  mortars  should  form  part 
of  the  armament,  and  the  entrance  or  gorge  of  the  battery  should  be  secured  by 
an  interior  work  capable  of  containing  the  necessary  number  of  men  and  stores. 

If  under  45  or  50  feet  above  high  water,  the  artillery  should  be  placed  upon 
traversing  platforms.  This  last  arrangement  requires  a  larger  interior  space,  each 
gun  or  howitzer  so  mounted  requiring,  at  least,  30  feet  from  centre  to  centre. 

The  parapets  of  all  coast  and  harbour  defences  should  be  constructed  of  earth  or 
some  composition  that  will  not  break  into  dangerous  splinters,  except  those  of  towers 
and  casemates,  and  the  circular  shape  of  the  former  renders  them  difficult  for  the 
guns  of  ships  to  strike  effectively,  t 


^  In  the  pwition  of  eoMt  batteriet  regard  moat  be  bad  to  the  aneborage,  channeU,  banki,  roeka 
or  ahoala,  Mt  of  tides  and  earrenr*,  prerailing  winds,  &«.,  and  the  emplacement  made  to  take 
advantage  of  tbeM  dilBculties.  These  batteries  should  be  as  near  the  shore  as  possible,  in  order  by 
their  front,  flank,  and  reverse  Are  to  obstruct  a  landing ;  and  by  a  judicious  selection  of  sites,  an 
enemy  would  not  attempt  it  but  with  a  superior  force.  If  the  position  should  be  on  one  of  the  flanka 
of  the  landing  place,  and  the  work  of  such  strength  that  it  could  be  maintained  after  a  debarkation 
was  eflfected,  a  coast  battery  of  this  nature  would  have  considerable  influence  upon  the  movementa 
of  the  hostile  force.  When  a  coast  conabts  of  high  cUfls,  broken  by  practicable  ravines,  it  is  seldom 
advisable  to  place  the  batteries  on  the  advanced  points :  the  guns  are  too  high  to  have  much  efllect, 
and  they  are  exposed  to  be  cut  oiT;  the  defence  should  rather  be  on  the  beach  in  the  flrst  instance, 
and  at  the  top  of  the  ravines  in  the  second. — G.  J.  H. 

t  The  landing  of  troops  is  generally  attempted  on  a  beach  off  which  the  ships  of  war  may  anchor 
to  cover  the  debarkation :  most  beaches  have  headlands  or  projecting  points,  from  which,  if  not  too 
distant,  a  flanking  Are  on  them  may  be  obtained. 

These  points,  with  this  provision,  should  be  taken  up,  to  oblige  the  enemy's  ships  to  anchor  at  a 
distance ;  and  from  these  points  to  enfilade  the  lines  of  boats  approaching  the  shore  t  as  they  may 
require  a  certain  permanency  of  occupation,  the  works  on  them  should  be  secured  against  surprise 
or  assault,  and  armed  with  heavy  guns,  and  provided  to  eontain  the  neeesaary  accommodation  for 
men  and  stores,  and  be  enclosed  in  the  rear. 

The  magnitude  of  the  work  will  of  course  depend  on  the  importance  of  the  point  and  nature  of  tha 
ground. 

The  projecting  points  frequently  serve  to  protect  vessels  anchoring  in  the  bay,  and,  if  fortified,  will 
prevent  small  landings  on  predatory  purpooes,  and  also  impede  any  serioas  attempt,  and  by  a 
flanking  fire  support  the  force  brought  to  oppose  the  landing.  Beaches  are  frequently  backed  by 
sand-hills,  which  should  be  formed  into  parapets  for  infantry  and  field  artillery,  and  by  their  rapid 
fire  would  render  a  debarkation  difficult. — G.  J.  H. 

X  The  parapet  <^  a  battery  is  so  much  weakened  by  embrasures,  which  also  are  so  liable  to 
injury,  that  they  should  not  be  used  in  coast  and  harbour  defences  except  in  particular  casee. 
Traversing  platforms  are  preferable  on  any  height,  and  the  difference  between  a  gun  mounted  on  a 
ground  platfona  and  the  former  is  too  inconsiderable  to  render  the  latter  preferable  as  regards  height ; 
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2.  In  deciding  upon  what  height  the  emplacement  of  a  battery  should  be  above 

Tkble  II.  high-water  mark,  30  feet  should  be  considered  the  minimum,  if  not  casemated,  and 
Appendix  II.  60  feet  the  maximum  height.  But  in  selecting  the  best  heights,  reference  must  be 
Table  II.  made  to  the  distance  within  which  a  ship  of  war  can  approach  a  battery :  the  crett 
of  the  parapet,  where  there  is  any  choice,  may  be  regulated  by  the  effect  of  the 
Appendix  II.  ricochet  fire  on  the  vessel,  if  not  within  2000  yards.* 

In  the  event  of  vessels  of  war  being  able  to  approach  within  800  yards,  tiie  cover 
to  the  interior  of  the  battery  must  be  regulated  by  the  following  depths  of  water. 

First  rates  will  require  36  feet  water. 
Second  „  30        „ 

Third  „  24        „ 

Fourth  „  18        „ 

Steamers  from  15  to  21  feet. 

3.  The  distance  within  which  shipinng  can  approach  a  battery  is  of  Smportanoe,  aa 
Table  II.       the  level  of  the  quarter-deck  of  3-deckers  is  26  feet  above  the  line  of  flotation. 

2  „  19  ,9 

Frigates        13  „ 

Steamers       11  „ 

It  rarely  occurs  that  vessels  of  a  small  dasa  contend  with  batteries,  however  feebly 
armed. 

If  ships  of  vrar  can  approach  very  near  on  an  equal  level  and  above  the  batteriea, 
the  latter  are  seldom  tenable  unless  they  are  casemated ;  and  if  they  can  anehoTy  the 
destruction  of  the  work  is  inevitable :  this  can  only  be  avoided  by  a  counterguard  or 
work  in  front ;  but  the  battery  will  probably  be  silenced. 


the  tnyening  pUtfonni  tlao  give  a  fiuility  of  trayeninf  when  directing  a  shot  agidnat  a  movMbls 
object,  auch  aa  a  boat  or  ship. — (See  Appendix  I.  on  the  mode  of  woiking  these  platfbm».) 

If  the  batteries  be  well  conttructed,  the  direct  fire  of  ships  has  little  effect,  but  the  greatest  care 
is  requisite  that  the  faces  be  not  enfiladed,  espedally  in  rirers. 

A  battery  should  ejqpose  as  little  escarp  as  possible  {  if  on  a  cUfT,  it  may  he  scarped,  and  the  snpe- 
rior  slope  of  the  parapet  formed  to  meet  it. 

Coast  batteries  should  be  so  constructed  as  to  oppose  a  face  to  ererypeint  from  which  they  may  he 
attacked. 

When  the  ground  round  the  beach  rises  Ugh  in  rocky  pohits  or  slopes,  consideration  must  be  given 
to  the  height  of  the  batteries :  too  great  a  height  renders  the  fire  of  little  effect,  without  gaining  any 
advantages ;  but  batteries  just  placed  so  that  the  guns  of  the  ships  can  with  difllcnlty  be  elevated  to 
them  fire  with  gpreat  effect,  and  in  security. 

It  is  a  great  object  to  direct  a  heavy  fire  on  ships  before  anchoring,  especially  at  the  rigging,  as  the 
loss  of  a  spar  and  few  ropes  may  oblige  them  to  anchor  when  not  intended,  and  thus  derange  at  the 
same  time  the  position  of  all  the  following  ships. — O.  J.  H. 

*  Batteries  on  the  level  of  the  sea  are  much  used  for  the  defence  of  the  entrance  of  harbours  and 
bays,  and  may  be  effective  against  small  vessels  or  boats ;  but  if  large  ships  can  carry  deep  water 
dose  in-shore,  which  is  frequently  the  case  in  the  entrance  of  harbours,  the  guns  must  be  casemated, 
to  cover  them  from  the  fire  of  the  upper  decks  and  musketry,  or  the  embrasures  arched  over,  so  that 
the  guns  fire  tlirough  portholes. 

In  the  defence  of  entrances  or  channels,  it  should  be  an  object  to  obt^n  a  position  so  that  the  bat- 
tery should  have  a  cross  fire,  and  be  able  to  continue  its  fire  after  ships  have  passed ;  and  under  these 
fiivonrable  circumstances  they  should  be  armed  with  heavy  calibre. 

It  appears  advisable,  when  pracHcable^  that  sea  batteries  should  occupy  the  crest  of  rising  ground, 
and  that  the  platforms  should  be  placed  on  the  natural  soil,  on  the  reverse  of  the  hill,  without  em- 
brasures, so  that  nothing  but  the  gun  itself  is  exposed.  If  such  a  position  cannot  be  obtained,  or 
the  battery  cannot  be  raised  sufBciently  to  secure  the  merlons  from  the  guns  of  large  ships  of  war, 
the  escarp  should  be  covered  by  a  glacis.  But  batteries  cut  out  of  steep  banks,  or  ledges  of  pre- 
cipices, or  so  that  their  elevation  is  considerably  above  that  which  can  be  given  to  artillery  on  the 
dedcs  of  vessels,  render  the  interior  of  the  battery  dangerous  firom  the  splinters  and  dAcis  from 
above,  unless  casemates  or  blindages  are  eonstmeted  to  prevent  these  aeddiBnts.~0.  J.  R. 
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It  is  also  an  axiom,  that  vesseli  of  war  whidi  can  come  within  moderate  range  can 
drive  the  men  from  the  battery ;  that  between  that  and  500  yards  they  may  destroy 
Table  II.       u ;  and  within  800  yards  they  may  silence  it,  when  it  is  built  k  floor  d'eau,  or  when 
the  upper  deck  guns  are  on  the  same  level  with  the  crest  of  the  panpet. 

If  depth  of  water  permits  this  approach,  the  battery  must  be  oasemated  to  prerent 
the  first ;  in  the  second  and  third  difficulties  the  battery  must  be  20  fieet  above  the 
level  of  the  main  deck  of  the  ship  of  war,  and  covered  with  an  epaulement,  counter- 
guard,  or  glacis.  If  no  vessel  can  approach  within  1200  yards,  the  height  of  tho 
battery  may  be  left  entirely  to  localities,  having  the  parapet  7  feet  6  inches  above  the 
terreplein,  and  the  guns  mounted  on  traversing  platforms. 
article  4.  The  number  of  ordnance  necessary,  and  their  nature,  for  the  armament  of 

a  battery. 

The  first  is  influenced  by  localities,  yet  the  purpose  or  object  which  the  battery  is 
to  attain  is  the  rule  by  which  we  are  to  be  guided.  In  isolated  spots,  one,  two, 
or  three  pieces  may  be  placed  on  towers  when  the  coast  is  low,*  which  have  the 
advantage  of  combining  barrack  and  magazines  and  stores  for  ammunition,  and  are 
not  open  to  a  coup-de-main. 

If  the  ground  is  as  high  as  50  feet  and  more,  above  the  level  of  the  sea,  that 
description  of  work  should  be  avoided,  as  the  summit  of  the  tower  is  too  high,  even 
if  sunk  12  feet  with  a  ditch  and  counterscarp;  but  a  small  work  for  two  or  three 
guns  enclosed  by  a  ditch  will  be  preferable. 

When  there  is  a  large  or  considerable  open  coast  to  defend,  several  batteries  vrill 
be  required  to  produce  a  cross  fire,  not  exceeding  4000  yards  from  each  other,  each 
battery  containing  five,  seven,  or  nine  guns,  according  to  the  nature  and  importance 
of  the  coast  to  be  defended. 

The  nature  of  the  ordnance  should  consist,  when  there  is  a  choice,  of  one  or  two 
68-pounder8,  as  local  circumstances  dictate,  and  the  8-inch  gun  of  50  cwt.  and  32- 
pounder  long  gun,  with  a  howitzer  on  the  keep  or  interior  work,  but  this  last  corre- 
sponding in  calibre  with  the  guns.  The  supply  of  ammunition  and  stores  to  coast 
batteries  is  usually  in  the  proportion  of  50  rounds  per  piece  for  works  of  least 
Table  I.         importance,  and  100  rounds  for  the  principal  batteries,  f 

The  next  point  which  should  be  considered  is,  that  booms  are  necessary  for  the 
protection  of  harbours  and  rivers. — See  *  Boom,'  and  *  Demolition'  of  Boom. 

No  battery  or  batteries,  however  strong,  can  stop  or  prevent  any  ship  of  war  or 
steamer  entering  a  harbour  when  the  navigation  is  free  and  the  course  is  nearly 
direct,  \f  the  chootes  her  oum  time.  As  examples — the  conquest  of  Cura9oa  is  one 
upon  a  small  scale,  and  the  passage  of  the  Dardanelles  another  upon  the  largest,  t 


*  Large  towen  are  ezpenaive  in  proportion  to  tbeir  meant  of  cMeaet,  but  ncceiMry  in  particnlar 
situations,  as  when  the  space  is  very  small,  or  the  position  entirely  isolated. 

In  regard  to  towers,  it  wiU  be  found  that  a  battery,  with  the  faces  directed  on  the  point  required, 
and  closed  at  the  rear  by  a  loopholed  barrack,  the  whole  surrounded  as  mudi  as  possible  by  a  ditch 
and  glacis,  will  contain  more  guns  and  i^en  than  a  lai^  tower,  and  at  leas  cost. 

Towers  may,  however,  be  used  to  great  advantage  in  some  situations,  as  on  narrow  points  of 
shingle,  or  sand,  or  rocks,  &c.,  or  in  commanding  an  entrance  or  strait  when  they  are  left  to  their 
own  defence. — O.  J.  H. 

t  In  the  disposition  of  batteriM,  it  may  be  weU,  for  the  convenience  of  the  service  in  the  necessary 
supplies,  to  place  them  in  masses. 

Guns  have  been  sometimes  placed  in  every  situation  wh^e  a  gun  could  be  useful,  without  suflkient 
regard  to  the  service  of  them,  or  the  communications  with  them.— G.  J.  H. 

X  See  Tftble  I.  and  article  '  Ordnance ; '  also  Appendix  III. 
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APPENDIX   I. 
PLATFORMS. — TftAVB&SINO,   I&ON. 

The  positions  of  these  on  works  hive  been  regnlated  by  the  MASter-Genertl  and 
Board's  order,  9th  March,  1810,  with  regard  to  iron  gun-carriages, — ''to  be  placed 
fai  such  parts  of  fortifications  u  are  least  exposed  to  the  enemy's  fire ;  and  in  sea  bat- 
teries to  which  heavy  ships  cannot  approach  nearer  than  1000  yards."  The  spUntcn 
of  even  a  wrought-iron  carriage,  at  the  osnal  distance  from  each  other  on  board  ship, 
will  destroy  at  least  the  two  next  beyond  it.  Wooden  platforms,  as  well  as  carriages» 
should  always  be  in  store  to  replace  those  of  iron  in  case  of  attack ;  the  chief  merit 
of  these  last  lying  in  economy  and  durability. 

Figures  1,  2,  3,  4,  Plates  II.  III.,  give  the  details  of  the  regulation  iron  traTerslDg 
platforms  from  IS-pounders  to  32-pounders-inclusiTe;  the  width  between  the  trades 
of  all  these  carriages  being  the  same,  to  suit  the  platforms:  these  last  "may  be 
adapted  for  front,  centre,  and  rear  i»yot ;  and  are  so  constracted,  that  by  morlng  or 
reversing  the  bar  that  extends  from  the  front  pivot  point  to  the  half  distance  between 
it  and  the  rear  one,  and  by  the  alteration  of  the  legs  above  the  trucks,  they  may  be 
made  to  traverse  in  any  direction ;  and  any  alteration  may  be  made  that  is  required 
in  the  position  of  a  traversing  point  between  the  front  and  rear." — **  This  must  be 
done  when  the  csrriages  are  put  together  in  the  Royal  carriage  department  at  Wool- 
wich," and  this  point  must  be  stated  in  the  demands. 

There  are  yet  old  gun-carriages  in  the  Service,  with  the  trucks  closer  in  the  front 
than  rear ;  and  this  must  be  seen  to  in  receiving  reports,  especially  from  detached 
posts,  when  these  platforms  are  required. 

In  addition  to  the  above  three  modes  of  traversing,  there  is  traversing  on  the 
middle  qfthe  length  (not  centre  between  trucks)  of  the  carriage,  which  requires  two 
curbs ;  this  seems  not  to  have  been  at  first  contemplated  for  iron  platforms,  but  has 
been  since  carried  into  execution.    This  pattern  must  be  specially  applied  for. 

When  the  thickness  of  the  parapet  admits  of  it,  these  platforms  sre  fixed  with  the 
fore  end  (o  o.  Plates  II.  III.)  fiush  with  the  interior  face  of  the  parapet,  and 
having  a  circular  indent  one  foot  deep  in  front :  the  true  radius  of  this  arc  will  be  the 
distance  from  o  to  the  pivot  +  1  foot. 

Pivot  at  fii)nt.         Centre.  If  id-length.  Bear. 

I  Plate  III.  The  several  radii  of  1     •/     yiif  7'    fi''  9'    0^  \2f    0^ 

the  indent  wiU  be  /    ^     ^*  ^     *  ^     ^  ^^    ^ 

It  must  be  remembered  that  the  gun,  when  much  depressed,  runs  a  great  risk  of 
being  dismounted,  on  recoiling,  by  the  lower  part  of  the  muzzle  catching  on  the 
interior  crest  of  the  parapet,  if  not  raised  sufficiently  above  it.  This  may  be  avoided 
when  any  depression  is  necessary,  by  taking  care  that  the  crest  of  the  parapet  shall 
be  one  foot  below  the  trunnion. 

"  Iron  gun-carriages  and  platforms  are  to  be  coated  with  anti-corrosion  every  two 
years,  and  not  painted." — See  '  Anti-Corrosion.' 

The  dwarf  or  Emmett's  traversing  platform  is  now  generally  used,  and  supplied  by 
Carriage  Department,  and  even  adapted  to  fire  over  a  6-feet  parapet.     See  Plate  I. 

No  regulation  exists  as  to  the  proportion  of  wooden  carriages  or  wooden  traversing 
platforms  that  are  to  be  kept  in  store  in  case  of  attack :  it  must  depend  not  only  on 
the  greater  or  less  liability  to  heavy  direct,  and  enfilade  fire,  but  on  the  durability 
of  the  timber,  which  varies  greatly  with  the  climate  and  vrith  the  power  of  the 
material  to  resist  weather,  both  as  to  natural  capability  and  proper  protection  by 
seasoning  and  painting,  as  well  as  to  the  extent  of  exposure. 

Further,  in  the  selection  of  either  wood  or  iron  traversing  platforms,  not  only  such 
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conaideratioiii  is  the  above  (which  are  of  especitl  weight  in  tnqiScal  cUmatet)  aboold 
be  taken  into  account,  bnt  likewise  the  immediate  dreomttancet  of  the  times,  and 
place,  which  influence  the  likelihood  of  war  or  peace  generally,  particolarly  if  under 
any  drcnmstances  the  point  may  be  expected  to  be  suddenly  attadLed:  in  sudi 
instances  the  wooden  platform  is  preferable,  u  more  generally  manageable,  and 
incomparably  less  Uable  to  accident :  the  mere  fUl  of  the  heavier  j^aces  of  the  iron 
platform  is  enough  to  ruin  them  irretrievably:  not  so  the  wooden  platform,  Hit 
repairs  of  whidi  generally  Ue  within  the  compass  of  cohmia]  ■esomces,  and  wUdi 
may  be  made  on  the  spot  in  most  eases;  but  those  of  iron  can  only  be  obtained  ftom 
England  on  demand. 

Memoranda  iy  tm  oid  ArtUkry  Ogleer. — ^The  blocks  and  tadEles  fenneify  used 
in  working  traversing  platforms  have  been  done  away  vrith,  and  thereby  mndi  of  the 
effidency  of  the  platform  itself,  as  to  accurate  and  rapid  firing  ai  tt  tkip  im  me/ion, 
has  been  lost.  In  reference  to  open  batteries,  these  tackles  were  infinitely  better,  in 
this  respect,  than  the  handspike,  and  should  always  be  in  the  hands  of  the  artSDery- 
man  as  part  of  the  battery  equipment,  proper  ring-bolts*  bdng  fitted  for  this  purpose. 
In  small  towers,  where  the  space  is  confined,  the  handspike  may  be  preferable  to  the 
block  and  tackle.  The  gunners  should  be  invariably  drilled  to  load  overkmul,  and 
thus  avoid  unnecessary  exposure ;  a  lock  and  laniard  fitted,  and  the  gun  fired  at  the 
right  moment  in  a  way  that  never  can  be  done  when  the  movement  is  the  irregular 
jerking  one  given  by  handspikes. 

APPENDIX    Il.f 
SEKTICB   sun  LBS   cdrSB. 

La  fiotte  et  I'arm^  de  terre  sont  chargte  de  la  d^ense  mobile. 

Les  b&timents  k  vapeur  et  les  fiotilles  arm^  d'obusiers  sont  particuliirement 
propres  k  la  d^ense  des  cdtes. 

Des  corps  de  troupes  r^unis  dans  des  centres  d'action  se  tiennent  pr6ts  k  se  porter 
sur  les  points  menac^,  des  batteries  mobiles  d'obusiers  de  16'  et  12',  suivant  les 
locality,  pr^tent  leur  appui  k  ces  corps. 

Un  service  rapide  de  signaux  est  ^tabU,  avec  les  ressources  locales,  entre  les  bftti- 
ments,  les  vigies,  les  troupes  mobiles  et  les  batteries  permanentes. 

L'ordonnance  du  3  Janvier,  1843,  determine :  que  dans  les  ports  militaires,  I'arm^ 
de  mer  sera  cbarg^  sp^dalement,  sous  les  ordres  dn  commandant  des  forces  de  terre^ 
de  Tannement,  du  service  et  de  la  garde  de  batteries  qui  ont  une  vue  directe  sur  les 
ports,  sur  les  rades  int^rieures  a^jacentes  k  ces  ports,  sur  les  passes  et  goulets  coo- 
duisant  aux  rades  int^eures,  toutes  les  fois  que  les  ouvrages  auxquds  appartiendront 
ces  batteries,  n'int^esseront  pas  prindpalement  le  systeme  de  la  d^ense,  du  cdt^  de 
terre,  de  la  place  et  de  ses  dependences. 

Le  personnd  des  batteries  permanentes  confite  au  service  de  terre  est  found  par 
Tartillerie,  les  autres  troupes,  les  canonniers  v^t^rans,  la  garde  nationale,  les  brigadea 
de  douane,  ou  d'anciens  canonniers  pris  dans  la  population  des  c6tes,  k  raison  de  5 
hommes  par  piece,  dont  un  pointeur  exerc^. 

Les  ouvrages  de  la  d^ense  permanente  sont  divis^  en  3  dasses,  suivant  leur  im- 
portance. 

1^  CZosfe. — Ouvrages  destin^  k  la  dtfense  des  ports  militaires,  des  grands  porta 
marchands  et  des  points  prindpaux  des  ties. 

*  See  Flatea  V.  VI.,  where  ring-bolu  to  eoneepood  ue  ■bewii  aleo  on  the  ends  of  the  platform 
M  originally  eonstrocted. 
t  Extract!  from  '  Aide-Mteioire  k  roaage  des  Oflkieis  d'Artillerie,'  Snd  cd.  p.  409. 


292  DBFBNCB   OP   COASTS. 

Cette  fortification  te  compote  de  forts  ext^ricun  eatables  de  r^iiiter  k  des  attaquo 
r^li^res  ou  d'empdcher  an  bombardemeDt,  et  d'une  enceinte  continue,  suffittBte 
centre  ane  attaqae  de  viva  force. 

2*  Clone, — OuTrag^  qui  prot%ent  les  mooillages  et  lea  paasei  inropres  avx  eioadrat 
de  guerre.  lis  consiitent  dans  un  syst^e  de  forts  on  de  batteries  se  rattachant  anx 
places. 

3*  CZmw. — Onvragea  qni  defendant  las  petits  ports  da  commerce,  lea  monHlagea 
propres  anx  bfttiments  marchands,  les  refoges  de  la  navigation  edtidre.  Da  se  bonent 
k  des  batteries  avec  r^nits. 

Cette  classification  rdgle  les  iqiproviaionnements  des  batteries ;  elle  ne  determine  paa 
d'ane  maniere  absolue  lenr  armament,  qqi  est  sabordono^  k  des  drconatancea  diversea, 
non  plus  qqe  la  force  de  lenrs  r^uits,  ^jgalemeni  variable. 

L'armement  des  batteries  est  t6$\6  d'aprte  la  force  des  bftdments  qn'elles  peuveBd 
avoir  k  combattre,  laqoelle  depend  de  la  nature  de  la  cdte,  et  prindpalement  de  la  pro> 
foindenr  de  Tean, — ^Le  tirant  d'ean  des  bfttiments  de  goenre  est  kpen  pris,  savoir  t 

Vaisseauz  de  74  k  120  canona,  7-  5  ii  9" 
Fk-^gatesde    44  k   60    „        6       1^7 
BAtiments  de  24    ....     6 
tf  16    •    .    •    •     4 

„  10    ....     3 

Les  canons  de  30*  et  obusiers  de  22«t  de  la  marine  sont  employ^  k  oombattre  lea 
b&timents  en  marche,  jusqn'k  la  distance  efficace  de  2400  mitres.  Les  canons  com- 
mencent  le  fen  k  boulet  plein ;  on  continue  k  tirer  les  projectUes  creuz.  Les  mortiers 
de  32^  t  de  la  marine,  dont  la  port^  s'^nd  k  4000  mitres,  sont  rdserv^  centre  lea 
mooillages.  n  r^ulte  de  I'exp^rience,  qu'mie  biatterie  de  4  pieces  de  gros  calibrea  a 
I'avantage  snr  nn  vaisseau  de  120  canons. 

Les  projectiles  ricochent  mieux  sur  I'eau  qne  sur  la  terre  et  perdent  pen  de  lenr 
force;  ils  peurent,  aprds  avoir  ricoch^,  traverser  k  1200  mitres  le  flanc  d'nn  valssean 
de  haut  bord.  Les  projectiles  creux  qui  p^nitrent  dans  les  bordages  au-dessous  de  Im 
ligne  de  flottaison  causent  de  larges  voles  d'eau  par  lenr  explosion.  ('Epreuves  de 
Bi«st,  1824.) 

La  hauteur  k  donner  k  la  batterie  au-dessns  dn  niveau  de  la  mer,  est  de  10  ik  15 
mitres.  On  doit  se  rapprocher  autant  que  possible  de  ces  limites,  la  1'*  ^tant  n^ces- 
saire  pour  mettre  la  batterie  k  Tabri  des  inondations  dans  les  gros  temps ;  la  2*  per- 
mettant  le  ricocbet  jusqu'k  200  mitres  et  suffisant  pour  ^viter  celui  des  vaisseaux,  qui 
part  de  5  k  6  mitres  au  plus  au-dessus  de  I'eau. 

La  hauteur  de  la  batterie  se  prend  de  la  crdte  int^eure  de  son  parapet.  Elle  se 
compose  de  son  ^^vation  au-dessus  des  plus  hautes  mar^  et  de  la  quantity  variable 
dont  la  mer  se  trouve  au-dessous  de  ce  niveau  au  moment  du  tir.  Ces  variations,  qui 
sont  inhales  pour  les  differents  points  d'une  mime  cdte,  et  qui  changent  d'un  jour  k 
Tautre  pour  le  mime  point,  peuvent  s'^ever  jusqu'k  12  mitres.  II  importe  de  les  bien 
connaitre  pour  fixer  la  position  de  la  batterie. 

Tirer  de  plein  fouet  a  la  flottaison ;  si  le  coup  est  un  peu  bas,  le  ricochet  Tamine 
sur  le  b&timent.  Ne  tirer  dans  les  manoeuvres  qu'avec  des  fusils  de  rempart.  On  ne 
fait  plus  usage  du  tir  k  boulets  rouges.  Si  Ton  a  affslre  ii  plusieurs  b&timents,  diriger 
toates  les  piices  de  la  batterie  snr  celui  qui  se  trouve  le  plus  k  port^. 

ConnaStre  exactement  les  distances  de  tons  les  points  remarqnables,  et  rafficher 
dans  le  magasin  an  materiel  et  dans  le  corps  de  garde,  afin  de  pouvoir  ^valuer  celles 
des  b&timents. 

•  =  3S  Englidi.  t  «  8*061  inchei  English.  t  »  IT6  iochw  English. 
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Pointer  nne  bouche  ik  feu  de  but-en-blanc  snr  la  ligne  de  flottaiton  et  la  flitire 
toorner  ainti  points  tur  la  plate-fdnne  horizontale,  pour  rapporter  la  direction  dn 
rayon  Tisuel  k  des  objeti  de  la  cdte  dont  lea  distances  sont  connues ;  avoir  ^gard  dana 
cette  op^tion  li  la  haatenr  actuelle  de  la  merp 

Obserrer  les  ricochets  sur  I'eau. 

Tirer  k  ballet  lor  les  d^barqoenyents. 

Tenir  en  barils  oa  caisaes,  derri^re  Tabri  de  la  batterie,  4  charges  parbondie  khn, 
quelques  projectiles  empiUs  k  gauche  et  en  arriire  de  leurs  bouches  k  hia,  lea  bombea 
et  obos  I'oBil  en  has ;  les  bonte-feu  allum^  en  nombre  suffisani. 

Se  garder  avec  soin  eontre  les  surprises,  surtout  la  nuit ;  obsemr  toot  oe  qui  se 
montre  en  mer  on  sur  la  cdte ;  6tre  attentif  k  tons  les  signaux. 

Veiller  k  la  conservation  du  mat^el  avec  tous  les  soins  couTenables;  aArerlei 
magasins  dans  les  temps  sees ;  faire  mouToir  tous  les  jours  les  chAssis  d'aflftt. 

Les  obusiers  de  campagne  ou  de  montagne  sont  destin^  k  agir  eontre  les  dAarqna- 
ments ;  les  enterrer  k  demi,  s'il  est  possible,  pr^  du  rivage,  donnant  un  feo  rasanl  et 
prenant  les  chaloupes  en  flanc  Us  tirent  k  obus  eontre  les  embarcatUms,  k  ballea 
eontre  les  troupes  d^barqu^es. 

Nombre  eTkommet  nSeenairei  au  wnriet  de$  dhenet  hauehe9  hfm. 
Canons  de  si^   ....    7  hommes.      Mortiers  de  22*  et  15*  .    •    8  hommei. 

Obusiers  de  si^      ...    5      „  Pierriers 5      „ 

Can.  sur  affHt  de  pL  et  cdte    5      „  Boucbes  k  fen  de  campagne   8      „ 

Mortiers  de  32<  et  27*  .    .    5      „  Obusiers  de  montagne  •    .    6      ^ 


In  addition  to  the  above,  and  to  the  suggestions  in  the  text  u  to  the  heigfata  of 
batteries  above  the  sea  level,  the  following,  from  the  same  work,  is  given  u  laying 
down  an  important  principle. 

^  Nous  croyons  qu'il  conrient  d'^tablir  des  prindpes  qui  ne  sont  pas  encore  asset 
oonuus,  sur  Templacement  des  batteries  de  cdte.  Les  boulets  ricochent  sur  I'ean 
mieux  que  sur  terre,  et  tous  les  ricochets,  sous  2  on  3  degr^,  font  perdre  peu  de 
force  aux  gros  boulets.  Ceux  de  24,  sous  4  degr^  oonservent  encore  plus  de  force 
qu'il  ne  faut  pour  perfer  k  flanc  d'un  vaisseau,  tel  fort  qu'il  soit,  k  300  toises  et  plus; 
ainsi  toute  batterie  qui,  par  son  peu  d'^^vation,  sera  expos^  k  T^oiit  des  ricochets 
d'un  vaisseau,  recevra  tous  ses  coups  trainans  qui  lui  feront  encore  beaucoup  de  mal ; 
et  toute  batterie  qui  sera  assez  ^ev^  pour  tirer  k  bonne  port^  sur  un  vaisseau,  sous 
Tangle  de  4  k  5  degr^  lui  fera  tout  de  mal  possible,  puisque  les  boulets  trsSnans  de 
la  batterie  iront  tous  au  vaisseau ;  mais  ceux  partant  du  vaisseau,  qui  est  plus  has  que 
la  batterie,  ne  pourront  ricocher  assez  haut  pour  monter  jusqu'ii  elle,  n  elle  a  la 
hauteur  suppose  d-dessous." 
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Hudipikea  |^ 


\  roller ;  iwo  (or  e*ch  piece 
D  travening  pUtrurmi. 
Htndctow  levin,  6  /eet ;  a  tniBll  pro- 1 
— "ion  in  ■  bailpry  ,    , 
rowi,  hi  feet;  dillo 
SpoDget,*  with  sUtu,  &c.,  complete  . 
SUiei,  apoDEe,  spare    .    .    . 
Wadhooka  wilh  aUvei  .    . 
Ladles,  copper,  nith  >ttveB    . 
Cartouchei,  leather,  lu^ .    . 
Clipper*,  portGre      .    .    . 
Htinmen,  claw,  iinall  ,    . 

""'•■'r"{™.'^.  : 

HorDi,  powder    .... 
Irons,  priming,  long,  kIi  . 

Vent,  biU 

Linilaelui  vith  cocka    .     . 
Hvnmen.  detonating,  witb  lioiarda 
Hambro'  line,  akeing    . 
Pini,  linch,  iron,  ipare  . 
Puncbes  for  reoti    .    , 
Spkei,  commoD  .    .     . 

Timpioiii 

Thread,  pack,  in  Ibi.     . 
Wads,  junk     .... 

AmnnniliOH  onJ  Laboralory  Siorti. 
Shot,  round,  hollow 

/  CDramon     .... 
Shot  J  I'Ptfriol     .... 

K™pe 

pounil,  rounds;  formortan,  ai 
L     cording  to  circuniatances. 
Wooden  hottomi  for  pound  shot ;  ditto 

Shelli,  common,  empty 

CarcuKi,  round,  fiied 

{charge,  flannel  or  paper,! 
Hilh  flannel  bottoms     / 
buraten,  J  common      .    . 
flannel  \  spherical      .     . 
Valenciennes  compoaition.  proportions ; 
according  lo  circumalancea. 

rlargegrain.wbolebartels'l  , 
J  gotti.  encli  .  .  .  / 
]  Sue  grain,  Ki. 


Gnnponder- 
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Tul>n.bnt>.  filed* 

"-  itS^  :  :  :  ; : 

Biimli,  budge 

Boxea,  lin,  wilhitrapif  black   .    .    . 

fortuiw      .     .    .    Iblue     .     .    . 
B«gi,  canvai,  with  f  itriped .     .    ,     . 

itrtpB  for  frntM     \  yellow  .... 
Bones.  lutK  (in  pocket),  leslher)     .     . 

Engines  for  dnwing  fnies      .    .     .    . 
Files,  3-square 

FrniDel.  If^r  loading  morta™    .    .    . 

Hc»k..,beii  {S'p*^  ;  :  :  : 

Knivei,  eutiing 

1 

1 

1 
'l 

'l 

I 
1,2 

1 

i 

1,2 

2 

1.2 
2 

1 

1 

1 
2 

MeMuna,  copper,  for  powder,  4  fti.l 

l»loi-.«u J" 

Needle),  laboratory 

1 

2 

2 

Plummela,  le^d   .'..'.'.'.'.'. 

.' 

\ 

.'. 

1 

I 

"' 

1 
1 

1 

.! 

1 
1 

Scissors,  pairs 

Sc>J«,  copper,  with  beimi,  pwi.    .     . 

Scrcwi  for  drawing  coriu 

Slicks.  ponSre 

.Sheep  nkins 

1 

2 

i 
1 

2 

i 

2 

a 
1 

2 

i 

i 

1 
2 

i 
I 

Tongs  for  placing  sheUiJ 

Weighi.,  hnB..  4  ft.  pile. 

t  Bm— ,  Ac,  (n  curiae  bot  ihot,  m  cauMmd  ■•  btkniini  l«  th«  Fiinun  EqalpDciit. 


Vben  the  otbei  HnM  of  tht  mrlt  are  liable  to  enflbde,  eilber  from  tl 
,  or  the  heii^ti  mbore  or  a^accnt,  the  bert  ■pplicttion  of  tnTcrua  mnit  be  made  Uiat 
dmnutanoei  will  pennit.* 

Thut  fki  relatei  U>  the  limplert  cue — that  of  deSlade  againil  ■  nngle  hdgfat ;  and 
irith  the  ilmplidtr,  it  often  happeu  that  the  complete  pncticibilitr  dlMppan,  Tha 
problem  beoome*  oiore  or  len  diffiimlt  when  it  hat  nfncnce  to  mat«  lid^ta 
(a,  »,  if,  4)  than  OH,  mon  or  leu  tomnuiding  ■  work  u  m 


u 


t  pment  ar,  cB,  nr,  from  being  takm  In  rerene  from  ah,  the  pirado)  (a,  t,  e} 

iaditpenuble  ai  the  tnvene*  along  ca  uv,  to  gire  *ome  protection  from 

And  in  fig.  6,  where  an  old  bridge  hu  to  be  lecoitd  at  all  riiki,  at  tlM 


mnt  of  >pu<  Is  fin  tlwni  la  tnt  pn»> 

t  Hknd  u  c  D  a  T  U  with  nfjard  to  a  uid  ai  ana  ndo  ib  tftken  la  rvnne,  uhl  two  m  vkflladed  t 
Int  It  wmJd  bi  ilUl  wans  ta  luni  Iht  HlltiiU  towudi  the  hUl*,  (or  th<B  two  ride*  would  b*  mta  In 
niRH,  ud (h« mt  eBflUdsd.  llcn«,lBHufacu«,  nbaihoaldbepmentcdtoUieacmTntlHr 
tku  u  Uf la.  If  Ihi  woik  bi  u  ablODR.  >  Ignc  iUm  (iHnld  bt  tanitd  lowvdi  t  nod  ■  nther  Ihia 
a  Aart  oue,  at  tha  A»*i»A»  bacomca  cMar  tbarabf.  With  rriud  faowerb-  to  nich  i  naa  ai  Ag,  At 
ll  Biatlan  little  whatlm  tba  woik  praaaati  tbe  frtnt  a  to  a,  «  Ihc  allaot  t  to  a.  Wlut  would  ba 
10  adnolag*  Dads  other  ejimmilaawi  <n  hniDK  ■ueh  >  Iroot »  a.  ii  hn<  nndeml  iliiioit  Mialaal 
by  the  dlitcl  lia  tl«B  A,  and  that  la  i«ra»(  tiMa  a. 
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moDthofkvaUey,  of  trhicb  thetworidet  (A,B}i!tnnottiekepttrMft«iD  tb«  tatmj, 
—  it  Mcmi  thit  nothing  rcnuini  M  b«  don«  but  to  double  the  worka  by  the  two 
conrarmabte  piradoa  (a,i),  in  addition  to  tuc!i  traverses  u  may  be  necesuiy.  It 
is  true  Ibat  neither  of  these  poiitioni  are  of  eommon  occurrence,  and  would  be  nrj 
objectionable  were  it  practicable  to  avoid  them ;  but  such  iDStanee*  are  within  the 
limits  of  poasibility,  and  illuatiate  the  cut  where  complete  defilade  ii  out  of  the 


Kg.  6. 
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question,  and  where  works  become  so  encumbered*  with  travenes  and  ptntdos  to 
effect  it,  as  to  lose  much  of  their  efficiency.  With  reference  to  fig.  6,  (in  which  it 
is  also  to  be  supposed  that  so  very  objectionable  a  tracing  has  been  unaToidable,} 
defilade  becomes  of  little  use  to  the  parts  above,  or  on  a  leyel  with  a  ;  and  of  still  lest 
to  those  below  it,  although  everything  possible  should  be  done, — such  as  raiting  the 
shorter  faces  (a,  a),  adding  traverses  {b,b),  &c.  The  works  and  the  ground  imme- 
diately in  the  rear  of  aa,  bb^  are  barely  screened ;  and  the  interior  space  (b)  remaint 
generally  exposed. 

"  When  works  are  placed  within  range  of  heights  by  which  they  are  commanded, 
the  choice  of  outline  should  be  principally  attended  to;  for  among  the  diffiBrent 
tracings  which  may  be  used,  some  will  be  much  more  easily  defiladed  than  othert. 

"  The  choice  of  a  position  to  be  fortified,  as  well  as  the  particular  method  of  occu- 
pying it  by  continued  lines,  or  by  lines  with  intervals,  is  therefore  a  matter  of  very 
great  importance.  If  any  of  the  heights  commanding  a  position  cannot  be  occupied, 
epaulements  may  then  be  thrown  up,  50  or  60  yards  in  rear  of  the  lines,  to  cover  the 
troops  intended  for  their  defence. 

"  It  is  in  general  not  possible  to  place  all  the  crests  of  continued  linet  in  the  tame 
plane  of  defilement ;  they  should  then  be  divided  into  parts,  separated  by  traverses, 
each  part  having  reference  to  its  own  planes  of  site  and  defilement."  f 

In  laying  out  such  a  work  as  shewn  in  fig.  2,  either  the  height  of  the  crest  a,  or 
that  of  6  +  3  feet,  must  be  assumed  to  commence  with,  and  as  the  regulating  dimen- 
sion. If  the  hill  (a)  be  accessible,  then  by  holding  up  a  pole  at  &,  with  a  short 
cross-piece  marking  the  intended  height  of  ^  +  3  feet,  the  line  drawn  from  that  point 
to  the  height  of  the  eye  at  a,  intersecting  a  pole  at  a,  shews  the  height  of  the  crest 
that  will  cover  the  man  at  b.  In  like  manner,  the  height  of  the  parados  {e)  can  be 
determined  from  b.  If,  however,  the  point  a  (or  b)  be  not  accessible,  then  the 
height  of  ^  +  3  feet  being  marked  on  the  staff,  the  eye  must  be  raised  to  look  over 
the  cross-piece  to  see  where  the  height  of  a  man  at  a  (or  b)  cuts  on  the  pole  (a),  to 
give  the  height  of  the  crest  of  the  parapet. 

And  in  the  same  way  that  any  one  point  is  obtained,  any  number  of  the  like  com- 
pleting the  required  form  may  be  determined ;  and,  if  raising  at  one  spot  exposes  the 
work  too  much  at  another,  a  judicious  compromise,  so  making  the  best  of  the  matter, 
is  frequently  all  that  can  be  effected  when  more  than  a  single  hill  is  to  be  con- 
sidered. 

Fig.  7. 
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■rm^^- 


•  Although  a  purailos  taken  up  no  much  room,  yet  it  may  be  turned  to  good  account  in  the  forma- 
tion of  hliiulagL-s. 
t  From  Macaulay's  *  Ticld  Fortification.* 


aoi 

It  win  fOmtXtj  bappSB  whan  tha  giwrnd  oj^nilta  1*  vrnjUe,  thct  a  length  of  line 
(at,  if.  7)  mi?  be  dcAUdad  kt  onM  br  looking  ilong  ■  ttiing  (cd)  psnllel  to  the 
cmt  of  the  hill  ((/)  from  ■  centnl  or  other  ndtible  point  (f ),  which  (u  mt  t,  fig.  3) 
miut  ioclnde  tha  oatn  3  fM  of  height*  When  the  whok  work  haa  heeo  Ihni 
maifced  oat  in  dcntiMi  hy  ■  ikeleton  of  pole*  and  oxdt,  aad  tbe  dedlade  fau  been 
decided  t«  be  u  utiifKtor;  u  circumstiocea  permit,  the  profile!  naj  be  let  op, 
dreuing  on  the  "  ikeleton  <d  polei  and  cordt."  tad  the  work  completed  according  to 
the  nioal  roaUi 


The  defllide  for  muiketry  will  do  for  that  of  irtillei;,  pnvided  the  parapet), 
parados,  and  traTenca  ve  thick  eaongh. 


or/,  iDiMid  of  btdnf  tku*  ■Doved  for  at  ff. 


If  fig.  B  or  10  be  ■  lupctte  on  ground  aloping  op  towardi  (  neigbboaring  hiQ  in 
froDl,  wilh  llie  leB  f«ce  and  flank  liable  lo  enfilade  and  reveise  from  the  luiuniit. 
it  will  be  decided  by  local  circunialaacea  1^hethe^  the  required  protection  is  to 
be  obt^ned  by  genentl  defilade  of  the  nrbole  work,  and  b;  trarcrto,  a$  in  tig«.  S,  9. 
•rbf  ■  paratlot,  ai  in  (igi.  10,  11,  raiaed  aufficientlj'  at  <i  to  intercept  the  enfilade. 


Rg.  10. 


and  at  I  to  icreen  the  left  ftce  and  flank  from  rererie  fire,  leafing  the  craft  of  the 
parapet  parallel  to  the^plane  of  lite  (c  d).     If  both  plants  be  equallj  efTectiTC,  it  then 
remain!  onl;  a  queition  of  time,  labour,  and  materiaL 
Defilade  bgr  dnkiog  the  Uiteilor  of  a  work  1*  on  minjr  Kcovnti  objeetloiitble. 


DEFILADE. 


SOS 


When  the  hill  in  front  has  no  great  extent  towards  the  flanks,  the  interior  of 
a  worlL  may  be  protected  hy  merely  elevating  the  parapet  from  the  rear  towards  the 
salient  (a.  fig.  12). 

Rg.  12. 


It  may  be  admissible  to  anticipate  two  important  points  In  *  Tradng/  in  order  to 
simplify  the  execution  of '  Defilade.' 

Much  time,  labour,  and  profiling  stuff  will  often  be  saved  if  the  profiles  be  set  np  at 
once  on  the  capitals  of  the  angles,  instead  of  allowing  two  for  each  £ue  along  its 


Fig.  13. 


— ^••••■•■»**^*' 


Rg.  14.— Profile  *. 


Fig.  15.— Profile  a. 
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length.  It  will  require  a  slight  orthographic  projection,  whidi*  with  a  little  cart,  a 
carpenter's  rule,  and  a  pencil,  can  generally  be  made  on  the  spot.  Thni,  if  ^  (fig.  13) 
be  substituted  for  a,  a  or  a,  c,  the  section  will  be  fig.  14  instead  of  fig.  15. 

Further,  much  perplexity  will  also  be  saved  by  remembering  that  the  spirit  of  the 
tracing  lies  in  the  position  of  the  interior  crest  of  the  parapet :  if  this  be  mainly 
attended  to,  the  remaining  lines,  especially  the  foot  of  the  exterior  slope,  willylnif  omi 
their  own  places  according  as  the  surface  of  the  ground  is  lerel  or  otherwise :  iinlean 
that  surface  be  a  perfect  plane,  and  the  crest  of  the  parapet  is  parallel  to  it,  the 
only  lines  that  necessarily  remain  parallel  amongst  themselves  are  three ;  Tiz.  the 
said  interior  crest  of  the  parapet,  the  foot  of  its  interior  slope,  and  the  oater  edge  of 
the  tcrreplein  of  the  banquette.  R.  J.  N. 


DEMOLITION  OF  WORKS  AND  BUILDINGS.* 

Under  this  subject  we  shall  confine  onr  observations  to  the  following: 

Demolition  of  Revetments, 
Towers, 
Magazines, 
Military  Buildings, 
Cisterns, 
Bridges, 
Barriers, 
Booms. 

nEVETMKNTS. 

As  no  certain  rules  have  been  arrived  at  for  determining  the  proper  charges  for 
throwing  down  masonry,  we  shall  offer  a  few  examples  where  the  results  have  been 
successful,  leaving  the  Engineer  who  may  be  called  upon  this  service  to  use  his  Judg- 
ment, there  being  a  variety  of  points  for  consideration  before  he  can  determine  the 
quantity  of  powder  necessary  to  be  used. 

1st.  Tiie  section  of  the  wall  should  be  ascertainecL 

2nd.  The  nature  and  quality  of  the  revetment,  whether  brick  or  stone ;  the  descrip>- 
tion  of  stone,  as  the  weight  will  be  different  according  to  the  materials  with  which 
the  wall  is  built,  as  whether  rubble,  tapia,  or  ashlar.  Climate  has  a  great  effect 
upon  masonry :  in  hot  climates,  masonry  may  be  considered  invariably  to  be  of 
a  much  better  quality  than  in  cold  regions,  the  mortar  being  harder,  and  the 
work  more  closely  united.  It  will  be  necessary  to  ascertain  whether  there  are 
counterforts,  and  if  so,  the  size  of  them,  and  the  distance  they  are  from  centre 
to  centre,  aa  also  the  materials  filled  in  behind,  or  backing  the  wall  or  revetment : 
this,  in  general,  may  easily  l>c  ascertained,  but  mention  is  made  of  it,  as  a  soft  or  seal  j 
rock,  which  is  liable  to  he  acted  upon  by  frost,  is  frequently  faced  with  stone  or  brick, 
having  the  appearance  of  a  regular  retaining  wall.  In  many  cases,  the  section  of  a 
wall  cannot  be  ascertained  until  the  gallery  or  shaft  leading  to  the  intended  chamber 
has  been  carried  down  to  the  foot  of  the  wall :  this  accomplished,  the  charges  can 
then  he  dctennined.f 


•  By  Colonel  II.  D.  Jones,  R.  E. 

t  The  Toltaic  Iwtterj  must  now  be  considered  as  a  necessary  adjunct  in  the  demolition  of  works 
and  buildings. 
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Revetments  have  been  destroyed  in  a  variety  of  ways,  either  by  piercing  a  gallery 
through  the  masonry  from  the  bottom  of  the  ditch,  or  by  sinking  shafts  at  the  l)ack 
of  the  revetment.  No  precise  rules  can  be  laid  down  as  to  the  plan  on  which  the 
work  should  be  executed,  there  being  different  circumstances  to  be  attended  to  in 
each  case  that  would  require  to  be  fully  considered  before  the  Engineer  can  deter- 
mine which  will  be  the  best  mode  of  proceeding  with  his  work.  In  general,  time  is 
an  important  consideration,  greatly  regulating  the  character  of  the  operation ;  and 
that  which  will  accomplish  the  object  intended  most  rapidly,  with  the  smallest  expen- 
diture of  materials,  is  the  one  to  be  adopted :  for  instance, — at  the  destruction  of  the 
Spanish  lines  before  Gibraltar,  in  1810,  several  attempts  were  made  to  run  a  gallery 
from  the  interior  of  the  work  to  the  back  of  the  revetment ;  but  the  sand  came  in  so 
fast  at  the  head  of  the  gallery,  that  it  at  last  brought  down  the  terreplein,  which 
occasioned  the  workmen  to  abandon  this  plan,  and  to  adopt  that  of  sinking  shafts  at 
the  back  of  the  revetment.  This  is  the  more  usual  way,  and  generally  easiest  of 
execution :  in  most  cases  the  earth  at  the  back  of  the  masonry  is  so  well  consolidated 
as  not  to  require  frames  for  supporting  the  sides  of  the  shaft. 

In  the  destruction  of  the  Glaciere  Bastion  at  Quebec,  in  1828,  a  gallery  was  driven 
in  from  the  interior  of  the  work  until  it  met  the  masonry,  when  a  return  was  made 
and  continued  along  the  back  of  the  revetment.  The  nature  of  the  soil  was  clayey, 
occasionally  mixed  with  fragments  of  rock  and  made  ground,  which  had  acquired  a 
considerable  degree  of  compactness.     (See  Appendix  A.) 

At  Corfu,  in  May,  1826,  to  destroy  Fort  Schulemburg,*  galleries  were  driven  in 
from  the  face  of  the  revetment  to  the  rear,  with  returns  to  the  right  and  left.  (See 
Appendix  B.) 

At  the  siege  of  Burgos,  1812,  a  gallery  was  driven  in  through  the  face  of  the  wall. 

At  the  destruction  of  Fort  Bourbon,  in  Martinique,  galleries  were  driven  from  the 
face  of  the  revetment  through  the  thickness  of  the  wall. 

At  Menin,  1744,  the  same  plan  was  pursued. 

At  Almeida,  in  1810,  shafts  were  sunk  at  the  back  of  the  revetment. 

At  Sheerness,  in  1827,  shafts  were  sunk  at  the  back  of  the  revetment.  For  details 
see  Appendix  C. 

The  foregoing  examples  will  be  sufficient  to  shew  that  there  is  no  very  exact  rule 
for  the  guidance  of  an  Officer  charged  with  the  duty  of  demolition ;  his  own  judgment 
must  be  his  best  guide.  But,  as  deduced  from  the  preceding  and  subsequent  notices, 
see  Appendix  E,  and  Tabic  VI.  included  therein. 

The  following  Tables f  shew  the  data  upon  which  the  calculation  is  to  be  made  for 
the  charges  of  powder  in  masonry  or  brick-work,  as  prepared  by  Lieut.-Gencral  Sir 
Charles  Pasley  for  the  use  of  the  Officers  employed  at  the  Military  Establishment  at 
Chatham,  and  for  the  guidance  of  the  Officers  of  the  Corps  of  Engineers  in  general. 


*  When  there  is  any  doubt  of  the  quality  of  the  powder  (aa  there  waa  in  thia  instance),  it  should 
vuvctte. '        be  tested  by  an  ^prouvctte. — Ed. 

t  These  Tables  are  particularly  valuable  as  hating  been  deduced  from  experiments  on  excellent 
old  brick-work. — Ed, 
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TABLE  IV. 
Table  of  Spaee$  ocevpied  by  certain  Ckargee  of  Gwtpowder. 


Space. 

Charge. 

Space. 

Charge. 

Space. 

Charge. 

Space. 

Cbmrge, 

Side  of 

Side  of 

Side  of 

S'ule  of 

cube  in 

Gunpowder 

cube  in 

Gunpowder 

cube  in 

Gunpowder 

cube  in 

OvBpowdar 

inchea. 

in  tba. 

inches. 

in  lbs. 

inchea. 

in  lbs. 

indiee. 

in  fbmm 

1 

0033 

19 

228-63 

37 

1688-43 

55 

5546-83 

2 

0-26 

20 

266-66 

38 

1829*06 

56 

5853-86 

3 

0-90 

21 

308-70 

39 

1977-30 

57 

6173-10 

4 

213 

22 

354-93 

40 

2133-33 

58 

6503-73 

5 

416 

23 

405-56 

41 

2297-36 

59 

6845-96 

6 

7-20 

24 

460-80 

42 

2469-60 

60 

7200-00 

7 

11-43 

25 

520-83 

43 

2650-23 

61 

7566-03 

8 

1706 

26 

585-86 

44 

2839-46 

62 

7944-26 

9 

24-30 

27 

65610 

45 

3037-50 

63 

8334-90 

10 

33-33 

28 

731-73 

46 

3244-53 

64 

873813 
9154-16 

11 

44-36 

29 

812-96 

47 

3460-76 

65 

12 

57-60 

30 

900-00 

48 

3686-40 

66 

958320 

13 

73-23 

31 

993-03 

49 

3921-63 

67 

10025*43 

14 

91-46 

32 

1092-26 

50 

4166-66 

68 

10481-06 

15 

11250 

33 

1197*90 

51 

4421-70 

69 

10950-30 

16 

136-53 

34 

131013 

52 

4686-93 

70 

11433-33 

17 

163-76 

35 

142916 

53 

4962-56 

71 

11930*36 

18 

194-40 

36 

1555-20 

54 

5248-80 

72 

12441*60 

"  In  respect  to  the  comparative  effects  of  guupowder  upon  masonry  and  commoQ 
earth,  it  is  sufficiently  obvious  that  there  are  some  particulars  in  which  there  can  be 
no  possible  analogy  between  the  two  substances ;  as  for  instance,  no  modification  of 
common  earth  whatever  can  be  compared  with  the  walls  of  a  lofty  building.  But,  in 
those  cases  in  which  some  analogy  does  exist,  as,  for  example,  in  comparing  the 
effects  of  gunpowder  behind  the  back  of  a  revetment  with  its  effects  when  acting 
below  the  surface  of  any  mass  of  common  earth  capable  of  retaining  its  form  per- 
manently without  being  revetted,  our  experiments  at  this  place  do  not  autliorise  ut 
to  say  that  more  powder  is  required  to  produce  a  like  effect  upon  masonry  thau  upon 
earth  ;  nor  does  it  appear  from  our  experiments  that  more  powder  is  required  to  pro- 
duce a  similar  effect  upon  very  stiff  compact  soil  than  upon  looser  earth." — JUett/.- 
General  Sir  C.  Ptuky's  Tract  on  Mines,     1827. 

TABLE  V. 

The  Table  of  Charges  used  by  the  French  for  demolition  in  masonry  is  herewith 
inserted,  more  particularly  as  it  appears  to  have  been  based  upon  the  result  of  expe- 
riments made  for  that  pur|>ose,  aud  which  were  found  very  accurate  whenever  tried. 


Quantity 

of  powder  for 

Description  of  masonry. 

A  toise  * 
cube. 

A  double  metre  j 
cube.t 

New,  or  old,  masonry  built  or  become  damp  "1 
where  mortar  is  bad j 

Masonry  of  an  ordinary  description  where  the  1 
mortar  is  not  of  the  best  quality     .     .    .  / 

New  masonry,  very  good,  and  the  mortar! 
excellent / 

Old  masonry,  same  description 

llomaii  masonry,  or  equally  solid    .    .     .     .     ' 

Ibs.l 

15  to  16 
18  to  19 

27 

30 
35 

Kilogrammes.^ 
7-94  to  8-47 

9-53  to  1005 

14-30 

i:)-89 
IS  33 

*  A  toisc  is  6  ft.  4*735  in.  English  measuru.  « 

t  A  metre  is  3  ft.  3*3/1  in.  English  measure. 

The  cubic  toise  =  9*681  cubic  yards ;  and  the  double  metre  cube  is  about  10^  cubic  yards  English. 


French  tb.  =  1*08  th.  avoirdupois. 


^  Kilogramme  =  3*3100  tt  t.  avoirdupois. 
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The  preeediD^  cbufM  will  be  found  ntber  gretter  tb*n  thoM  glTsn  b; 
in  hii '  Trefttiie  oa  Mine*,'  calcoltted  upon  the  data  inppUed  by  French  «nthon :  it  irtll 
therefore  be  ufer  md  be*t  to  dm  diarges  c>lcn1«leil  according  to  Lieut.  .QenenJ 
Su-  C.  Pulej'i  Table ;  but  u  it  ii  alwaja  interetting  to  know  what  has  actuallr  been 
perfiMmed,  ■  few  eumpte*  are  given. 

1.  At  ToriB  the  face  of  ■  button  wa*  blown  np  b<r  gnapowder. 

The  height  of  the  revetment  nu  32  feel,  the  length  of  the  face  wm  S19  tttt,  tbe 
(uppoeed  thickneu  of  the  wall  at  the  level  of  the  bottom  of  the  dtrti  wa)  7  feet 
6  inchn,  the  counteifort*  were  3  feet  thick  and  nneqoallf  placed ;  no  notice  wa* 
taken  of  them  in  detennining  the  poiitioo  of  the  charge!  :  npon  pieroDg  the  wall  It 
waa  found  to  be  onl;  7  feet  thick ;  tbe  mannrr  wai  found  to  be  of  the  belt  quality : 
the  chargei  were  97  Ib<.,wlueh  wa*  rather  more  Iban  the  qoantitir  ougtrt  to  have  been, 
if  calculated  at  ^,  or  nearly  f  L  L  R* :  the  demoUtioa  wai  perfect ;  lU  tbe  chargM 
were  fired  simultaneoualj'. 


Fig.  1.— Face  of  a  Baitirai  at  Turin. 


2    Face  of  a  battion  at  Metz. 

The  retctmeat  wu  16  feet  thick  at  the  level  where  tbe  charge!  were  placed ;  bat 
aa  it  was  deiued  to  have  the  liae  of  leut  reiiatince  only  12  feet  towardi  the  ditch, 
and  to  have  it  noch  greater  in  every  other  direction,  the  Gnt  charge  waa  placed  at  14 
feet  fnini  the  salient  angle,  the  lecond  24  feet  from  the  first,  and  the  aame  diitance 
was  obaerved  with  reapect  to  the  othera  aa  te  ai  the  orillon.  A  gallery  waa  driven 
in  from  the  bee  of  the  wall  for  each  char^  and  when  at  the  proper  distance,  the 
charge  was  placed  on  the  right-hand  aide  of  the  end  of  each  ;  by  this  mode  the  era- 
tera  would  be  tangents  to  each  other.  Tbe  charges  were  20  Iba.  for  each  toiae  enbo, 
and  being  fired  eimultaneouaty,  the  reTctment  and  counterfort  fell  down  in  large 
blocks;  the  demolition  in  both  caaea  being  proved  equally  certain,  the  mode  to  be 
adopted  depends  upon  the  time,  or  men  at  command. 


Kg.  2.— Face  of  a  Baation  at  Mete 
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In  tUi  lut  Bitinple,  where  the  Teretmeiit  «ru  16  feet  tMA,  the  Aargei  wen  not 
pUccd  behind  the  mil,  beeiuie,  by  the  reUtiTe  weight  Mid  comptnLtive  tetwdt;  ottbm 
eixih  ud  mtaonry,  the  line  of  leMt  renitance  would  have  heco  in  the  dinetian  oftlM 
terreplein  of  the  nrnputi;  beddd,  eiperieDce  hu  ihewnthttit  it  tmtj  nBceMtiy  to 
place  the  charge  et  )rd>  of  the  tbickneu  of  the  well  from  the  be*  |  that  la  to  i^,  a 
little  behind  the  centre  of  grevitjr,  in  order  to  throw  down  the  entile  man.  Tbe  eeo- 
nomr  of  time  and  powder  hj  thii  amngement  ihonid  never  be  lo«t  aigfat  of:  the  |fda 
to  be  meunrtd  &om  the  exterior  bee  of  the  wall. 

U  some  caiei,  where  ■  gallei;  runi  along  the  back  of  the  wall,  ■  dwinbeT  lor  tha 
powder  ii  made  in  the  thickneu  of  the  wall,  which  ii  BUed  with  one-half  men  thaa 
the  uiual  charge,  and  the  wall  aecnred  againit  the  oppoaite  side  of  the  gallaiT,  the 
intermediate  apace*  between  the  charge*  being  IcA  empty  i  the  two  extremitia*  of  (tm 
gallerj  only  being  tamped  for  a  dittanee  equal  to  at  leatt  one  and  a  baU  timea  tha 
line  of  leaat  r«*iitaDce. 


Ftg.S. 


At  Milan,  in  order  to  render  the  demolition  more  complete  b;  throwing  down  a 
greater  quantity  of  earth  than  would  be  the  caae  with  the  ^mple  demolition  of  tba 
rCTetment,  the  following  plan  wat  adopted:  the  wall  at  its  bate  wai  9  feet  thick, 
coonteifort*  6  feet,  18  feel  from  centre  to  centre ;  the  chaigea  to  dertroy  the  wall 
ware  placed  in  the  centre  of  the  counterfort*,  and  the  other  charge*  were  placed  In 
tbe  earth  behind  the  wall,  at  the  dittanee  from  the  charge*  in  the  counteiferta  of  IB 
feet  for  the  line  of  leaat  registance ;  the  charge*  in  the  counterforti  wen  calculated 
according  to  the  quality  of  the  maaonry,  and  the  diitant  ehaiget  were  300  tU.,  that  ia, 
rather  more  than  half  of  the  entire  charge,  calculated  at  I!  tha,  per  doable  metra 
cube.*  (See  Table  V.)  The  eiploiion  caiued  a  great  quantity  of  earth  to  be  thrown 
out :  to  have  removed  the  tame  by  ahovel  and  bairow  would  have  cott  mneh  moia 
than  the  price  of  the  powder. 


In  the  demolition  of  towen,  lome  example*  will  be  pven  to  *hew  what  ha*  been 
accompliihed  with  incce**.  A  round  tower  at  Ormea,  !i5  feet  high,  the  wall*  7  feet 
thick,  and  It*  interior  diameter  12  feet ;  an  arch  25  fiwt  above  the  ground  divided  tha 
town  into  two  partii  a  box,  containing  102  tb».  of  powder,  wai  placed  in  the  middle 
of  the  room  on  the  gTOund-floor,  which  wai  filled  with  earth ;  the  fine  wa*  conducted 


HiNn 


c  jiid*  Eogliib. 
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from  the  powder  to  the  oatdde  through  *  loophole.  After  the  explaaion,  (he  jtrd  of 
the  cattle  icu  filled  with  the  rnliu,  without  uf  of  the  nelghboiuiiig  baildingi  beiaf 
in  the  ili^tett  degree  iiunred. 

Fig.  4. — Round  Tower  it  Onnet. 


A  tqnire  tower,  7A  feet  high,  15  feet  interior  itde,  and  of  which  the  walU  were  II 
feet  thick,  ilood  isoUted  in  Fort  St.  Pierre  at  Verooa:  this  tower  wa*  divided  into 
four  eqnal  parti,  Or  Rcxin,  hj  four  arches ;  the  upper  one  tupported  (he  roof.  Four 
boiei,  each  containing  400  tbt.  of  ponder,  were  placed  at  the  four  augld  of  the 
ground-floor,  which  wai  carefully  filled  with  earth,  wood,  and  itone ;  the  fuze  at  the 
point  of  junetiDn  from  the  four  charge*  wai  carried  through  the  doorway,  which  was 
my  firmly  blocked  op  i  the  toner  fell  in  Urge  blocki,  and  no  fragment!  were  Ibrowu 
beyond  the  Boiall  circle  in  which  the  ruini  were  contained,  and  which  would  icarcely 
have  been  large  enongh,  had  the  tower  fallen  down  of  iti  own  accord,  without  any 
exploiiTe  power  having  been  employed. 

tig.  &.— Square  Tower  in  Fort  St.  Picne,  Vcroni. 


The  maionry  of  thia  lower  wai  of  the  best  descriptioB :  (or  IS  feet  from  the  groond. 
the  watlg  were  of  cut  itone,  and  for  thia  reason  it  waa  thought  neceuarj  lo  caleulate 
tiie  charge!  at  the  rate  of  35  Ris.  the  double  toise*  cube,  and  to  coniider  the  charge! 
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at  isolated,  notwithstanding  the  spheres  of  the  explosion  would  cross  eadi  otiier ;  it 
was  supposed  that  the  tower  would  not  haye  been  thrown  down  if  the  fcnrmnla  for 
conjunct  charges  had  been  adopted :  as  none  of  the  materials  were  thrown  out,  aad 
as  the  tower  fell  in  large  blocks  of  6,  9,  and  12  feet  of  a  side,  it  must  be  concluded 
that  the  charges  were  not  too  great :  this  proves  that  in  fixing  the  quantity  of  pow- 
der, attention  must  be  paid,  not  only  to  the  quality  of  the  masonry,  but  still  more  to 
the  height  of  the  walls  when  they  are  very  thick,  and  exceed  30  or  40  feet.  When 
towers  are  joined  to  the  enceinte  of  a  place,  the  adjoining  masonry  should  be  mined, 
as  well  as  the  tower ;  if  not,  there  is  a  risk  of  only  cracking  the  outside,  while  the 
inner  part  remains  uninjured. 

The  following  account  of  the  destniction  of  a  tower  at  Verona  is  interesting,  mm 
shewing  a  successful  mode  of  procedure  when  there  are  buildings  situated  yery  near 
to  the  tower  to  be  destroyed.  The  tower  was  75  feet  high  on  the  side  next  the  town, 
built  on  the  side  of  a  steep  hill ;  its  base  was  40  or  50  feet  above  the  roofs  of  the 
nearest  houses,  which  were  not  more  than  40  yards  distant,  the  ground  rising  sud- 
denly towards  the  fort ;  the  face  b,  opposite  to  that  fiunng  the  town,  was  only  40  feet 
high.  From  the  fear  of  iiguring  the  houses,  it  was  determined  to  destroy  part  of  the 
tower  without  throwing  down  the  entire  building :  a  gallery  was  made  by  a  little  door, 
which  was  in  face  b  :  if  there  had  not  been  a  doorway,  the  entrance  to  the  gallery 
must  have  been  made  through  the  wall ;  a  chamber  was  made  in  the  diagonal  of 
the  angle  d,  and  a  second  at  two-thirds  of  the  same  face  b  d,  which  was,  as  well  aa 
the  other  &ces,  24  feet  of  a  side,  outside  measurement ;  the  thickness  of  the  walla 
was  7  feet  6  inches.  It  was  considered  sufficient  to  pUce  50  tbs.  of  powder  in  eadi 
of  the  two  chambers ;  the  fuzes  were  joined  so  as  to  cause  simultaneous  exploaion :  it 
was  expected  that  by  this  arrangement  the  entire  face  b  d,  and  part  of  fsce  ▲  d, 
would  be  completely  destroyed,  and  also  a  part  of  b  c,  leaving  the  remaining  portion 
standing :  these  expectations  were  more  than  realized,  though  no  ii^ury  occoixed  to 
the  houses. 

Fig.  6.— Second  Square  Tower  at  Verona. 


..^4^ 


The  towers  in  the  works  at  Almarez,  in  1812,  were  blown  up  by  Lord  Hill's  corps, 
by  placing  450  lbs.  on  the  centre  of  the  floor;  and  for  the  greater  security  of  the 
miners,  the  powder  was  exploded  by  means  of  quick-match,  and  a  train  carried  up 
to  the  first-floor,  at  which  level  the  entrance  gate  was  placed.    The  towers  were 


DBHOLlTtON   OF   WORKS   AND  BUILDINSK. 

atlerlr  demoUthed  bf  tbe  oiphNiM :  it  li  to  b«  regretted  that  ^mBoiioiii 

In  gome  few  initucei,  wfaere  no  powder  conld  be  obtuned,  tbe  uideii 
mimng  wu  reurted  to,  tnd  towen  were  IhiowD  down  bj  c 


[lot  be 


the  earth 
under  the  fonndatioiM,  end  rapporting  the  boildiag  on  Uocki  of  wood,  t^  intenticM 
between  tbem  being  filled  with  combuitible  matentl*  well  ignitad ;  wban  the  blodcl 
were  conBumed  the  building  fell,  for  put  of  lapport.  Thii  method  hal  been  ■!•• 
pnctiied  Iter  the  demolition  of  reTetmeoti. 

The  following  account  of  an  eiploiion  which  took  place  at  tbe  Poet  of  St.  Fdix  at 
Verona,  to  deatroj  aimultaneouslf  two  adjoining  towen,  and  other  a4)awat  building*, 
cannot  fail  to  be  inUmting  to  an  Engineer. 

The  eitnordinar;  effect*  of  Ihii  expkxion  woold  aloae  be  tuffldant  to  wanmt  llM 
mention  of  it.  even  if  it  were  not  necenary  to  ipeali  of  the  additional  diargM  that 
are  aomeCimei  employed  to  incrraie  the  violence  of  the  OHnmotioD,  and  to  dertro^  at 
one  blow  groups  of  objects  that  want  of  time  preienta  from  being  deMnyed 
•eparstely. 

Oneoftheutwotowen  waiatleait  SSfMinhd^t;  itwaiaqnnre;  it* interior 
«de  wai  16  feet,  and  the  walU  12  teet  thick  i  at  its  left,  m  teen  &vm  the  ootddc^ 
there  wti  another  tower,  which  lerredaa  an  entrance  gate,  notqnile  to  high.bDt  witli 
walli  BB  Uuck  u  tbe  lint  In  front  at  theae  two  towera,  at  about  39  teet,  tbete  wm 
a  wit  of  coontertearp,  not  metled,  in  height  20  feet;  and  in  the  ditch  fanned  by  it, 
and  eiactlf  facing  it  at  6  feet  from  the  great  tower,  wM  a  iquaie  powder  magaiina 
(h),  of  which  the  interior  aide  was  12  feet,  and  the  walli  6  feet  in  tfaickneu ;  to  tha 
left  of  tbe  tower  gale,  and  to  tbs  right  of  the  great  tower,  were  two  walla,  not  badMd 
with  earth ;  to  the  last  of  which  was  joined  a  large  bnildiiig  (a)  that  had  aerred 
*a  a  lodging  for  the  Commandant  of  the  Fort. 

^g.  7.— Tower,  &c.  at  Fort  St  Felix,  Verona. 
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Ai  the  destruction  of  these  masses  bit  by  bit  required  more  time  than  oonid  be 
allowed,  it  was  proposed  to  overthrow  the  whole  by  a  single  mine. 

The  great  tower  having  one  room  the  floor  of  which  was  on  a  level  with  the  ditch 
and  the  powder  magazine  (u),  it  was  resolved  to  place  the  charge  there,  divided  in 
four  boxes  of  equal  size,  placed  at  the  four  angles,  and  to  make  the  total  qnantitj 
Ave  times  the  necessary  charge  to  overthrow  only  the  great  tower.  Its  walls,  aa 
already  stated,  were  12  feet  thick,  and  the  quality  of  the  masonry  required  39  lbs.  of 
powder  for  each  double  metre  cube.  (See  Table  V.)  Thus  each  box,  vrith  reference 
to  the  tower  alone,  would  have  required  553  tbs. ;  but  which,  x  5,  gives  the  intended 
diarge  for  each  comer,  or  2765  &s. ;  or  the  whole  4  x  2765  ■■  11060  tbs.  Circum- 
stances, however,  caused  it  to  be  reduced  to  8776  tbs.,  that  is  to  say,  to  something 
less  than  four  times  the  simple  charge  of  553  tbs.  x  4  »  2212  lbs. 

These  four  boxes  having  been  placed  at  the  four  comers  of  the  room,  it  was  filled 
with  earth,  stones,  and  wood,  the  door  and  embrasure  were  strongly  barricaded,  and 
the  whole  was  then  fired. 

The  result  of  this  explosion  was  that  the  two  towers  mere  fiuheriied,  the  powder 
magazine  crushed,  as  if  the  charge  had  been  placed  within  it;  the  wall  of  the 
enclosure  to  the  left  was  thrown  down  to  the  extent  of  130  feet ;  and  that  to  the 
right,  52  feet  in  length,  was  entirely  razed,  and  also  the  building  (b):  other 
bnfldings  (c)  that  were  bomb-proof,  and  distant  from  the  centre  of  the  great  tower 
firom  45  to  65  feet,  were  destroyed  or  shaken  in  such  a  manner  as  to  render  them 
perfectly  useless.  This  explosion  (which  may  lead  to  reflection  and  useful  calcnlatioa 
on  overcharged  mines  applied  to  demolition)  was  accompanied  by  no  accident.  One 
single  fuze  flew  out  by  the  doorway  of  the  tower  whidi  vras  charged,  and  the 
explosion  carried  some  rabbish  to  the  distance  of  160  feet. 

The  destraction  of  a  place  consists  not  only  in  overthrowing  the  fortificatioBav  but 
alM>  in  destroying  the  interior  military  establishments,  such  as  powder  magazines, 
eistems,  arsenals,  &c. :  vre  shall  therefore  give  an  account  of  the  manner  of  destroying 
them. 

Fort  Conception,  on  the  road  from  Almeida  to  Ciudad  Rodrigo,  vras  successfolly 
destroyed  by  gunpowder  by  Captain  Burgoyne,*  in  the  year  1810,  after  the  capture 
of  the  latter  place  by  the  French  army  under  Marshal  Masscna. 

Fort  Conception  is  of  a  square  figure  with  two  advanced  works,  one  of  a  lozenge 
shape,  and  the  other  that  of  a  trapezium :  the  bastions  were  full,  the  curtains  case- 
mated,  and  a  small  casemate  in  each  flank.  It  was  proposed  to  sink  a  shaft  on  the 
line  of  the  capital,  nearly  to  the  level  of  the  bottom  of  the  ditch,  and  a  gallery  carried 
from  the  bottom  of  the  shaft  near  to  the  escarp  wall  of  each  face,  with  a  return  for 
two  chambers.  This  arrangement  was  necessarily  altered,  from  the  diiBculty  of 
carrying  it  into  execution ;  it  was  therefore  decided  to  take  advantage  of  the  case- 
mates in  the  flanks,  which  were  about  12  feet  cube :  the  ravelins  were  also  case- 
mated,  and  5760  tbs.  of  powder  in  barrels  were  lodged  in  each,  a  few  portions  of 
1440  tbs.,  that  is,  one  in  each  face  and  flank. 

The  detached  works  were  full  of  casemates ;  a  charge  of  3840  tbs.  was  lodged  in 
one  of  the  angles  of  the  gorge,  and  the  other  advanced  fort,  which  had  two  circular 
casemates  in  the  shoulders  of  the  work,  was  loaded  with  2800  tbs.  of  powder.  The 
mines,  when  fired,  exploded  with  fuH  effect ;  good  breaches  were  formed  in  the  facea 
of  the  bastions,  and  small  ones  in  the  flanks  of  the  ravelins:  nothing  remained 
standing  but  a  small  part  of  the  salient  angle :  the  lozenge-shaped  outwork  was  as  if 
cut  in  two  parts  diagonally ;  the  half  in  which  the  powder  was  lodged  was  entirely 

*  Now  Lieut.-Genenl  Sir  J.  P,  Burgoyne,  K.C.B.,  Inspector- General  of  Fortifiefttione. 
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btown  down,  and  of  the  other  work  the  firont  flMe  and  great  part  of  the  flanks  were 
totally  destroyed. 

IIAOAZINBS. 

MThen  time  will  permit,  a  powder  magazine  is  destroyed  hy  a  aeries  of  minea, 
placed  in  the  centre  of  the  thickness  of  its  piers  and  of  its  gable :  these  mines  are 
then  charged,  according  to  their  line  of  least  resistance,  and  with  r^;ard  to  the 
quality  of  the  masonry ;  they  are  then  brought  to  act  together,  and  the  ftll  of  the 
vertical  walls  necessarily  inyolves  that  of  the  arch. 

When  there  is  no  time  to  spare,  the  following  process  is  employed,  which  requires 
no  preliminary  work. 

The  powder  is  placed  in  a  heap,  on  the  floor  of  the  magazine;  the  doors  and 
windows  are  fastened,  and  it  is  then  fired  by  means  of  a  hose  which  reaches  from 
the  powder  to  the  outside  of  the  building.  As  to  the  quantity  of  powder  that  should 
be  placed  in  the  heap,  knowing  the  interior  length  and  breadth  of  a  magazine,  and 
the  thickness  of  its  piers,  a  revetment  imagined  of  the  same  thickness,  and  the  same 
quality  of  masonry  as  the  piers,  and  of  equal  length  with  the  interior  line  of  the 
piers  and  gables, — find  out  the  number  of  isolated  mines  that  it  would  be  necessary 
to  place  behind  this  'revetment'  to  throw  it  down,  and  what  quantity  of  powder 
would  form  the  united  charges  of  all  these  mines :  this  quantity  of  powder,  with  the 
addition  of  half  as  much  again,  igniting  in  the  interior  of  the  magazine,  will  destroy 
it,  without  carrying  the  rubbish  ten  paces  beyond  it. 

It  is  not  necessary,  when  determining  the  strength  of  the  charge,  to  take  into 
consideration  the  height  of  the  powder  magazine,  because  the  mines  being  generally 
as  low  down  as  they  can  be  conveniently  placed,  the  line  of  least  resistance  refers  to 
the  thickness  of  the  wall  rather  than  to  the  height ;  and  the  ruin  of  the  upper  part 
of  a  magazine  is  involved  in  that  of  the  lower  portion. 

When  the  length  of  a  magazine  is  greater  than  its  breadth,  it  would  be  well  to 
divide  the  powder  that  is  placed  on  the  floor  in  two  or  three  equal  heaps;  and 
should  the  magazine  in  question  have  lateral  passages,  as  is  sometimes  the  case,  a 
portion  of  the  charge  should  be  distributed  in  those  passages :  care  should  also  be 
taken  that  these  heaps  may  all  ignite  at  the  same  instant. 

BVlLDIMOa. 

Having  cited  numerous  examples  shewing  the  mode  by  which  magazines  may  be 
destroyed,  and  which  may  be  classed  under  the  head  of  quiet*  demolition,  we  shall 
give  some  extracts  from  the  Journal  of  the  memorable  Siege  of  Saragossa  in  1808, 
when  the  French  General,  in  consequence  of  the  little  progress  he  had  made  by  an 
open  attack  against  the  large  convents  and  buildings,  resolved  to  proceed  by  a 
covered  attack,  that  is,  by  mining,  which  henceforward  was  the  principal  operation 
throughout  the  siege;  the  artillery  being  employed  as  an  auxiliary.  It  is  to  be 
regretted  that  more  details  are  not  given,  as  to  the  thjckness  of  the  walls,  and  the 
rule  by  which  the  charges  were  calculated;  the  Engineer,  however,  will  readily 
perceive  of  how  great  importance  it  was  towards  the  reduction  of  the  place  that  the 
explosions  should  merely  produce  a  limited  result, — that  was,  in  general,  to  form  a 
practicable  breach  in  the  face  of  the  building,  by  which  a  column  or  body  of  troops 
could  enter  without  losing  the  benefit  afforded  by  the  remaining  walls  to  cover  their 
approaches  or  communications. 

**  We  took  possession  vrith  great  difficulty  of  the  block  of  houses  contiguous  to 

^  la  contradUtinction  only  to  nolent  ftod  lusty  demolition.    See  article  '  Petard.' 
VOL.  I.  X 
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Santa  Engrada.  The  Sappers  worked  acrois  the  first  small  street  to  the  left  of  it,  and 
were  able  to  get  into  a  room  on  the«groand-floor  of  a  house  opposite  to  it:  howerer, 
the  enemy  held  most  determinedly  the  cellars,  the  upper  stories,  and  the  other  parts 
of  the  building ;  so  that  not  being  able  to  drive  him  out  of  it,  it  was  blown  up.  The 
miners  placed  200  tbs.  in  the  room  which  they  occupied,  and  set  fire  to  it:  the  house 
was  thrown  down,  and  by  the  consternation  produced  by  the  explosion  we  obtained 
possession  of  the  whole  block  of  houses. 

**  Towards  Santa  Engracia  we  blew  up  several  houses ;  by  the  explosiona  a  great 
number  of  Spaniards  were  buried  in  the  ruins.  Notwithstanding,  the  mines  did  not 
produce  upon  the  minds  of  the  enemy  so  great  an  effect  as  we  expected ;  these  enthu- 
siasts, resolved  to  bury  themselves  in  the  ruins  of  their  houses,  did  not  permit 
themselves  to  be  frightened  by  our  firing  of  the  mines ;  they  did  not  abandon  the 
buildings,  torn  and  cracked  by  the  explosions ;  and  the  briskness  of  their  fire  hindered 
us  from  establishing  ourselves  within  them. 

"  Experience  taught  us  that  houses  entirely  thrown  down  by  the  mines  were  often 
an  obstacle  to  our  progress,  since  the  ruins  of  them  no  longer  afforded  cover  to 
proceed  with  the  attack  of  the  neighbouring  houses ;  we  could  no  longer  cross  these 
ruins  without  infinite  trouble  and  danger.  The  Officers  of  Engineers  calculated  the 
charges  of  the  mines  in  such  a  manner  as  to  form  a  breach  without  throwing  down 
the  houses ;  the  mines  were  particularly  used  for  breaching  the  convents  and  the  great 
buildings,  which  formed  a  series  of  citadels  in  the  interior  of  the  dty. 

*'  In  genera],  when  the  Spaniards  had  been  forced  to  abandon  their  houses,  they  sel 
them  on  fire,  so  that  the  confiagration  might  become  a  barrier  between  them  and  ua, 
whilst  they  could  establish  means  of  defence  at  a  little  further  distance.  The  com- 
bustion of  the  houses  at  Saragossa,  in  the  construction  of  which  there  is  very  little 
wood,  is  very  slow  and  difficalt,  and  does  not  communicate  to  the  adjoining  buildings : 
we  were  obliged  to  endeavour  to  extinguish  these  fires  under  a  shower  of  hand- 
grenades,  or  to  wait  several  days  until  the  houses  were  entirely  consumed,  before 
being  able  to  advance. 

"  We  took  several  blocks  of  houses  in  firont  of  St.  Augustin,  by  opening  the  vfalls, 
either  by  blasting,  by  the  mine,  or  by  sap. 

"When  the  enemy's  miner  appeared  desirous  of.  annoying  the  works,  our  miners 
hastened  to  load  the  chamber  with  1500 tbs.  of  powder  each,  and  fired  them;  that 
against  St.  Francis  formed  a  breach  which  was  scarcely  practicable.  The  two  minea 
against  the  hospital  produced  every  effect  that  could  be  desired,  and  we  possessed 
ourselves  of  two-thirds  of  this  building,  which  from  the  first-fioor  was  an  entire  maas 
of  ruins. 

**  At  the  centre  attack,  our  miners  had  entered  the  cellars  of  the  hospital  to  cross 
the  Santa  Engracia  street  by  three  galleries,  but  they  were  obliged  to  abandon  them 
in  consequence  of  the  explosions  of  the  hand-grenades  extinguishing  the  vrorkmea's 
lamps. 

**  In  the  ceilan  of  the  hospital  a  mine  vras  loaded  with  3000  lbs.  of  powders  Ifare 
was  communicated  to  it,  after  having  drawn  a  great  number  of  Spaniards  within  the 
sphere  of  action :  the  explosion  was  terrific,  and  threw  down  a  part  of  the  building. 

**  Two  mines  to  make  a  breach  in  the  University  were  loaded  vrith  500  lbs.  each* 
but  did  not  produce  the  desired  effect. 

*'  It  was  intended  to  open  by  a  mine  one  of  the  houses  near  the  Cosso,  but  too  much 
powder  having  been  used,  the  house  was  entirely  destroyed,  so  that  no  cover  could 
be  obtained  to  reach  the  adjoining  house. 

"  A  tower  without  any  outlet  prevented  us  from  penetrating  to  the  left  of  the 
block  of  houses :  a  passage  was  opened  by  blasting,  and  to  drive  the  Spaniards  out  of 
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the  rooms  which  they  oecapied,  thelU  were  rolled  into  them :  the  explosion  of  one 
of  tliese  shells  caosed  ill  the  arches  to  fall  down  (p  the  cellar. 

'*  The  miners  made  two  chambers  under  the  Uniyersity,  and  loaded  them  with 
1500  lbs.  of  powder  each ;  the  explosions  formed  two  large  breaches. 

*'  A  breach  was  made  in  Trinity  chnrch  by  blasting. 

**  At  the  centre  attack,  the  miners  fired  a  chamber  charged  with  1600  lbs.  of  pow- 
der placed  nnder  the  great  house  with  turrets ;  the  half  of  the  front  was  thrown  down 
with  a  frightful  crash,  and  buried  fifty  S))aniards  under  the  ruins." 

In  1^4,  after  the  great  fire  at  Edinburgh,  Lieutenant  Head,  Royal  Engineers,  (the 
present  Sir  F^rands  Bond  Head,  Bart.,)  performed  a  very  successful  operation  in 
bringing  down  some  Tcry  high  walls  by  the  effects  of  gunpowder :  he  states  that  he 
bored  five  holes  in  a  line  parallel  vrith  the  base  of  the  building,  and  at  a  height 
convenient  for  the  men  to  work ;  that  the  jumper  was  driven  slanting  into  the 
wall,  and  penetrated  one  inch  farther  than  the  centre  of  the  wall,  which  was  three 
feet  thick,  in  order  that  the  powder  should  blow  out  both  sides  of  it:  in  every 
instance  the  powder  was  imbedded  in  a  stone,  and  not  in  mortar.  In  the  five  holes 
there  were  4^  lbs.  of  powder,  but  as  only  holes  Nos.  I  and  2  exploded,  the  others 
having  been  smothered,  the  effect  was  produced  by  only  Jths  of  that  quantity.  To 
insure  the  direction  in  which  the  walls  were  to  fall,  the  ruins  were  first  braced  and 
bound  together  by  chains,  ropes,  &c.  A  detailed  account  was  pubUshed  at  the 
EsUblishment  at  Chatham  in  1825. 

CISTERNS. 

What  has  been  said  respecting  powder  magazines  applies  equally  to  all  bomb-proof 
arched  buildings :  a  cistern  thus  arched  can  be  destroyed  either  by  mines  or  heaps  of 
powder,  although  it  may  be  filled  vrith  water  at  the  moment  that  its  destruction  is 
intended.  In  the  latter  case,  a  raft  is  placed  on  the  water  in  the  middle  of  the  area  of 
the  cistern,  which  is  capable  of  supporting,  without  being  submerged,  a  box  contain- 
ing the  powder  required  for  the  proposed  operation ;  and  by  means  of  troughs  leading 
from  the  box,  it  is  fixed  so  as  not  to  be  deranged  by  the  combustion  of  the  hose  that 
they  contain,  and  by  which  the  fire  is  carried  to  the  powder:  a  vast  cistern  was 
destroyed  in  this  manner  at  Ehrenbreitstein. 

Cisterns  being  generally  sunk  in  the  ground  for  a  portion  of  their  height,  in 
operating  as  above  described,  the  arch  only  may  be  destroyed ;  but  to  render  the  de- 
struction more  complete,  when  time  will  permit,  charges  are  placed  under  the  pier 
most  accessible :  the  destruction  of  this  pier  brings  down  the  arch,  and  consequently 
renders  the  cistern  useless  until  rebuilt. 

There  is  also  another  plan  which  may  be  adopted  if  time  will  permit  for  its  execu- 
tion ;  which  is,  to  sink  a  shaft  and  drive  a  gallery  under  the  bottom ;  which,  being 
charged  with  sufficient  powder  to  embrace  the  entire  area  within  the  circumference  of 
the  crater  after  the  explosion,  the  destruction  will  be  complete. 

Without  regard  to  the  time  which  the  Engineer  can  command,  it  may  be  observed 
that  the  first  method,  of  placing  the  powder  in  a  heap,  is  best  when  the  cisterns  are 
cut  out  of  rocks ;  and  the  last  two  when  the  upright  walls  or  piers  rest  against  the 
earth. 

Walls  may  be  destroyed  by  boring  holes  in  them  at  the  four  comers,  just  above  the 
water  standing  in  them  ;  charging  the  whole  with  10  or  12  tbs.  of  powder,  and  firing 
them  simultaneously :  if  necessary,  recourse  may  be  had  to  a  second  operation  of  the 
same  nature. 

Another  mode  is  to  suspend  a  box,  or  barrel,  containing  200  tbs.  of  powder,  just 
above  the  water :  the  explosion  will  generally  prove  effective. 
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As  it  U  vexy  ^fBcult  to  destroy  a  dstern  cut  out  of  rock,  the  next  best  thing  to  do 
is  to  fill  it  with  materials  and  rubbish  of  any  description  that  may  be  at  hand. 

Arsenals,  hospitals,  barracks, — ^in  short,  every  military  building, — may  be  destroyed 
when  there  is  time;  and  it  is  necessary  to  economize  powder  by  the  foUowing 
mode: 

Remove  all  the  wood- work,  such  as  doors  and  windows ;  after  which,  cot  anvaj  as 
much  of  the  foundations  as  may  be  safe,  leaving  at  each  of  the  four  an^es  of  the 
building  a  column  as  broad  as  the  waU  is  thick:  if  charges  are  lodged  In  these 
columns,  the  result  cannot  well  be  doubtfuL 

When  there  is  not  thne  to  perform  the  above  operation,  place  a  quantity  of  powder 
in  the  cellar  (or  on  the  ground-floor,  if  there  is  no  cellar).  If  it.  is  difficult  to  deters 
mine  the  quantity  of  powder  for  the  effect  desired,  place  a  charge  in  one  of  the  rooms 
on  the  ground-floor  at  one  end  of  the  building ;  see  the  effeet  produced  by  the  explo- 
sion, and  then  determine  whether  it  will  be  necessary  to  increase  or  diminish  the 
charge :  in  this  mode  of  operating  the  ceilings  should  not  be  disturbed,  and  aU  the 
doors  and  windows  on  the  ground-floor  firmly  shut  and  secured. 

At  Flushing,  in  1809,  a  fine  brick  building  in  the  dockyard,  fonr  stories  hi^,,with 
a  strong  cross  wall  in  the  centre  in  the  direction  of  its  length,  was  ordered  to  be 
destroyed :  charges  of  30  lbs.  were  placed  in  each  of  the  fonr  an^es,  as  well  as  at  the 
junction  of  the  cross  wall ;  the  charges  were  not  fired  simultaneously ;  the  effect  was 
to  bring  down  a  considerable  portion  of  each  face  of  the  building,  but  the  charges  st 
the  junction  of  the  cross  wall  were  not  sufficiently  great  to  afiTect  the  superincumbent 
weight,  as  the  charge  blew  away  the  loading  which  had  been  placed  outsideybat  with- 
out iiguring  the  wall ;  the  loading  in  each  case  being  the  same. 

BBIDeSS. 

The  destrnction  of  bridges  as  a  military  operation  is  generally  required  to  be 
undertaken  under  peculiar  circumstances;  little  time  allowed  for  performing  the 
work,  and  few  hands  or  means  to  execute  it.  It  frequently  happens  whilst  an  army 
is  before  an  enemy,  and  closely  pressed  by  him,  that  a  bridge  is  required  to  be 
destroyed,  to  prevent  his  pursuing  the  retreating  body,  or  to  arrest  his  progress, 
in  order  to  gain  time  for  the  movements  of  the  army.  In  the  retreat  of  the  British 
army  from  Burgpos,  upwards  of  twenty  bridges  were  destroyed,  mih  the  exception  of 
two  or  three,  which  were  only  partially  injured  from  want  of  time ;  the  destruction  of 
the  others  was  perfect :  in  many  cases  the  train  was  not  lighted  until  the  enemy  were 
actually  on  the  bridge;  in  others,  as  at  Cabezon,  the  enemy's  pickets  were  two 
or  three  days  at  one  end  of  the  bridge ;  an  Officer  of  Engineers  during  that  time 
waiting  with  a  lighted  slow-match,  prepared  to  fire  the  train  the  instant  the  enemy 
should  attempt  to  push  on  to  the  bridge ;  at  the  same  time  cautioned  not  to  be 
deceived  by  false  alarm  of  his  advance.  In  many  instances  an  Officer  of  Engineers 
was  unexpectedly  called  upon  for  the  duty  of  destroying  a  bridge,  sent  off  at  a 
moment's  notice  40  or  50  miles,  to  be  followed  by  a  muleteer  carrying  two  baiTels  of 
powder;  without  a  miner,  or  tools,  other  than  what  could  be  collected  in  the 
neighbourhood  of  the  bridge  to  be  destroyed,  and  with  such  assistance  in  manual 
labour  as  could  be  procured  on  the  spot,  or  by  the  assistance  of  some  of  the  Dragoons 
forming  his  escort.  The  duty  an  Officer  is  thus  called  upon  to  perform  is  one  of  a 
most  important  nature;  great  interests  are  at  stake;  the  manner  in  which  it  is 
executed  may  have  great  effect  on  the  result ;  the  fate  of  a  campaign  may  depend 
upon  it. 

The  following  details  will  point  out  the  mode  pursued  in  the  destrnction  of  bridges 
during  the  Peninsular  war  under  the  Duke  of  Wellington.    The  bridges  in  general 
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were  itcme,  with  arches  from  20  to  40  fSeet  ipan»  semidrciilar,  of  one  stone  (18  mches 
to  2  feet)  in  depth :  the  loading  of  the  arches  was  generally  solid  masonry.  The  ob- 
ject desired  was  to  destroy  one  arch,  and  in  order  to  arrest  an  enemy  for  as  long  a 
period  as  possible,  the  largest  arch,  where  there  was  deep  water,  was  selected,  nnless 
want  of  time,  or  powder,  made  it  advisable  to  choose  another  which  appeared  weaker 
than  the  others.    The  following  modes  were  usually  adopted : 

1st.  By  sinking  a  shaft  in  the  roadway,  generally  a  few  feet  to  the  right  or  left  of 
the  centre  of  the  width  of  the  bridge,  down  to  the  haunch  of  the  arch,  with  a  Ten^ 
short  gaUeiy  ending  in  a  chamber,  so  as  to  lodge  the  powder  in  the  middle  of  the 
width  of  the  bridge  under  the  roadway.     If  the  charge  was  to  remain  for  some  time 
before  being  exploded,  (it  very  often  happens  that  a  bridge  is  ordered  to  be  prepared 
for  destruction  many  days,  sometimes  months,  if  in  a  defensive  position,  previous  to 
the  order  being  given  for  firing  it,)  precautions  were  taken  to  secure  the  powder  from 
damp,  or  wet,*  either  by  putting  it  in  a  wooden  box  prepared  for  it,  or  any  other  which 
might  be  at  hand  at  the  moment :  the  train  was  then  fixed  to  the  box,  and  brought  to 
the  surface  of  the  road  up  the  shaft,  which  was  then  solidly  and  compactly  filled  in 
with  the  material  which  had  been  taken  out,  and  if  thought  necessary,  some  of 
the  stones  of  the  parapet  were  laid  over  the  mouth  of  the  shaft  to  increase  the 
resistance:  to  the  end  of  the  train  was  fixed  a  piece  of  portfire.     If  a  corps  or 
division  of  the  army  was  to  pass  over  after  it  was  prepared  for  destruction,  the 
train,  or  hose,  was  brought  within  a  foot  of  the  surface  of  the  roadway,  and  then  car- 
ried in  a  groove,  cut  on  purpose,  to  the  side  of  the  parapet,  the  groove  being  filled  in 
so  that  the  road  remained  clear  for  the  passage  of  troops  or  artillery  without  the 
chance  of  the  hose  being  disturbed :  precautions  were  taken  to  drain  the  roadway  in 
case  of  rain,  in  order  to  preserve  the  train  from  getting  injured  by  wet.    Where 
a  bridge  is  very  wide  it  may  be  proper  to  divide  the  quantity  of  powder  necessary  for 
destruction  into  two  charges,  by  sinking  shafts  at  the  proper  points,  according  to  the 
breadth  of  the  bridge :  this  is  likely  to  be  attended  with  failure :  it  has  happened  that 
only  one  charge  takes  effect,  leaving  half  the  arch,  which  still  affords  a  passage 
for  troops.    Several  modes  have  been  suggested  for  breaking  down  an  arch,  such  as 
laying  a  quantity  of  powder  upon  the  crown  of  the  arch,  so  that  the  concussion  may 
break  it :  this,  if  effectual,  will  require  a  very  large  charge,  much  greater  for  an  arch 
of  good  masonry  than  100  lbs.,  which  the  Rrench  state  is  sufficient ;  probably  more 
than  could  be  obtained  or  spared  for  this  method.t    Another  is  by  suspending  the 
charge  under  the  arch :  this  is  likely  to  be  ineffectual  from  the  difficulty  of  drawing 
up  or  firing  the  chaige  near  the  crown  of  the  arch.    In  some  cases  a  gallery  has  been 
driven  into  a  pier  at  the  level  of  the  springing  of  the  arch :  there  are  difilcultiea 
attending  this  plan  which  make  it  unadvisable  to  adopt  it.    At  Duenas,t  in  1812,  on 
the  retreat  from  Burgos,  the  rear  guard  of  the  army  was  closely  pressed  by  the 
enemy ;  the  bridge  was  of  solid  masonry  from  the  arch  to  the  roadway ;  the  miners 
had  only  time  to  strip  off  some  of  the  pavement,  and  lodge  two  barrels  of  powder  in 
the  hole,  covering  them  as  hastily  as  possible  with  the  small  quantity  of  material  at 
hand:  when  fired,  the  effect  was  to  break  down  the  entire  breadth  of  the  arch, 
making  a  gap  of  15  feet.  And  in  the  Lines  of  Torres  Vedras,  a  bridge  was  destroyed 
in  a  similar  manner,  by  merely  placing  the  powder  on  the  crown  of  the  arch,  without 
any  loading  whatever. 


*  When  any  of  these  mines  fell  temporarily  into  the  hands  of  the  enemy,  they  were  inTariably 
emptied  for  the  sake  of  the  powder. — Ed, 

t  Still  perhaps  worthy  of  further  consideration  and  experiment. — Bd. 
t  The  bridge. in  Plate  XL  '  Field  Sketching.' 
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At  Port  St.  Maxance,  in  1814,  only  one-half  of  the  arch  was  broken  down  by  the 
explosion,  leaving  the  other,  affording  a  free  passage  across  it:  the  same  reralt 
attended  an  explosion  of  the  bridge  at  Rnivaes,  in  the  north  of  Portugal,  when 
attempted  to  be  destroyed  by  the  French  during  the  Peninsular  war.  It  ia  coniida^ 
advisable,  in  placing  the  powder,  to  put  it  in  an  oblong  form,  rather  than  in  a  eabkil 
mass,  as  by  the  latter  mode  it  not  unfrcquently  happens  that  a  portion  of  the  arch 
may  be  thrown  down,  as  at  Port  St.  Maxance.  Where  the  bridge  is  narrow,  there 
can  be  no  necessity  for  sinking  the  shaft  much  deeper  than  half  the  width  of  the 
bridge,  as  want  of  resistance  at  the  sides  will  render  the  additional  vertical  reaittanee 
of  no  importance. 

A  failure  occurred  during  the  Peninsular  war,  from  having  sunk  a  shaft  down  to  • 
pier  with  the  intention  of  destroying  two  arches:  although  great  perpendicular 
resistance  was  gained,  the  effect  was  to  blow  out  the  sides  of  the  pier,  leaving  the 
arches  perfect. 

In  some  old  bridges,  very  large  and  substantial  cut-waters  will  be  fonnd,  whidi  had 
been  constructed  subsequent  to  the  erection  of  the  bridge :  these  will  probably  offier 
great  resistance,  and  contribute  very  much  to  produce  the  effects  above  described.  In 
the  destruction  of  two  bridges  on  the  Shannon,  in  1845,  the  cut-waters  being  very 
substantial,  and  running  very  high  up  the  face  of  the  pier,  were  obliged  to  be  taken 
into  consideration  when  calculating  the  charges.    (See  fig.  14.) 

In  the  Peninsular  war,  when  there  vras  time,  the  mines  were  loaded  with  every 
necessary  precaution,  the  powder  placed  in  a  box,  the  hose  laid  in  a  wooden  trongfa, 
and  when  required  to  remain  any  time  under  ground,  the  box  and  trough  were  well 
pitched,  if  there  were  means,  and  covered  with  straw,  tarpaulin,  &c.,  to  preserve  the 
powder  dry :  when  pressed  for  time,  the  barrels  were  placed  in  the  diamber,  or  the 
powder  tied  up  in  a  piece  of  tarpaulin,  or  in  linen  bags :  the  hose  was  sometimes  laid 
without  a  wooden  trough,  but  with  care  that  it  would  not  be  choked  by  the  filling  in 
of  the  mine.  Saucisson  or  hose  is  easily  made  and  carried.  Bickford's  patent  fate 
is  an  excellent  material  for  firing  mines  ;*  the  only  objection  is,  the  length  of  time  it 
takes  to  communicate  with  the  powder :  in  using  it,  great  care  should  be  observed  to 
cot  off  a  piece,  and  to  examine  if  the  end  at  the  part  cut  off  is  well  and  properly 
filled  with  the  composition.  In  blowing  up  the  bridge  at  Athlone,  in  1845,  firom 
want  of  attention  to  this  circumstance,  a  good  deal  of  delay  and  suspense  occnrred, 
and  the  person  in  charge  was  obliged  to  go  and  cut  the  end  of  the  fuze,  and  light  it 
a  second  time,  before  the  explosion  took  place.  It  has  been  stated  as  objectionable 
to  use  two  charges,  where  the  effect  desired  could  be  obtained  by  one :  but  dream* 
stances  may  arise  which  might  make  it  advisable  to  do  so,  in  order  to  gain  time ;  for 
instance — in  sinking  the  shaft  in  the  centre  of  the  roadway  of  the  bridge  across  the 
Shannon  at  Carrick,  the  workmen  came  upon  the  spandril  wall,  which  was  of  excel- 
lent masonry,  and  caused  great  trouble  to  sink  the  shaft  through  it,  as  well  as  con- 
Burning  a  great  deal  of  time. 

In  destroying  bridges  by  gunpowder  in  the  field,  the  quantity  was  never  detem  ined 
by  any  fixed  data  for  calculating  the  charge ;  and,  moreover,  had  there  been  any  rule 
established  for  so  doing,  it  would  never  be  wise,  or  prudent,  in  the  Engineer  employed 
to  destroy  a  bridge,  to  run  the  risk  of  failure  by  being  too  precise ;  and  to  avoid  the 
possibility  of  such,  and  to  insure  success,  powder  must  be  used  freely :  nevertheless, 
where  there  is  no  question  of  time,  the  Rules  and  Tables  given  in  this  article  may  be 
applied  with  advantage. 

*  Eipecially  for  charges  under  water,  tak'n;  care  to  use  the  appropriate  description.     See 
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On  the  Shaimoo,  where  sereral  old  hridges  had  to  be  removed,  oonseqiieiit  upon 
the  improTements  making  in  the  navigation,  it  was  considered  an  excellent  opportu- 
nity of  testing  the  accuracy  of  the  data  given  by  General  Pasley,  and  more  particu- 
larly as  these  bridges  being  situated  in  the  centre  of  towns,  with  dwelling-houses  on 
each  bank  of  the  river,  abutting  upon  the  ends  of  the  bridge,  large  charges  could  not 
be  used,  without  running  the  risk  of  injuring  them :  the  result  appeared  to  prove  that 
the  quantity  of  powder  calculated  in  pounds  of  L  L  R^  x  i,  will  be  found  just  equal 
to  the  duty  of  blowing  down  the  pier  and  the  greater  part  of  the  two  a4ioining  arches 
without  dispersing  the  materials.  This,  in  some  cases,  would  be  objectionable,  as  the 
mass  of  stone,  &c  thus  falling  into  the  water-way  of  the  arch,  might,  if  the  river  was 
not  very  deep,  greatly  facilitate  the  passage  of  troops,  and  certainly  aid  very  much  in 
the  operation  of  repairing  the  bridge.  This  would  be  an  additional  reason  for  using 
a  much  greater  charge  than  the  rule  prescribes,  in  order  that  the  materials  may  be 
dispersed ;  and  if  the  explosion  does  not  take  place  until  an  enemy  is  dose  upon  the 
bridge,  he  will  be  liable  to  lose  a  great  number  of  men  by  the  falling  stones.  There 
is  also  another  reason  which  may  be  urged  for  using  large  charges :  the  fracas,  and 
noise  of  the  explosion,  and  falling  materials,  will  have  a  great  effect  upon  soldiers, 
who,  if  accustomed  to  silent  demolition,  would  not  hesitate  to  rush  on,  and  attempt 
to  disturb  the  train,  which  might  have  been  done  on  the  bridges  at  Athlone  and  Car- 
rick,  where  the  demolition  was  silent  but  perfect,  scarcely  any  report  from  the  explo- 
sion, and  unattended  by  danger  to  any  person  who  might  have  been  standing  upon 
the  bridge,  just  clear  of  the  line  of  fracture  of  the  arch. 

For  details  of  the  demolition  of  the  bridges  at  Banagfaer  and  Rooskey,  see  Ap- 
pendix D. 

BARRIBR  6ATK8. 

The  Petard  (the  ancient  machine  or  instrument  for  blowing  down  gates,  or 
barriers,  at  the  entrance  to  a  fortress,  causeway,  or  building,)  has  for  many  years 
been  in  disuse  in  the  British  Service,  having  been  found  too  unwieldy  an  instrument 
for  attacks  by  surprise,  or  even  at  any  time,  under  any  circumstances :  a  bag  of 
powder  has  been  substituted,  and  it  is  believed  on  every  occasion,  where  applied,  with 
success. 

Many  experimental  trials  have  been  made  at  the  Royal  Engineer  Field  Establish- 
ment at  Chatham,  and  also  at  Quebec.  In  vol.  vi.  of  the  Professional  Papers  of  the 
Corps  of  Royal  Engineers  an  account  is  given  of  two  experiments  made  at  Quebec  in 
the  year  1840. 

The  first  experiment  was  against  the  outside  of  a  pair  of  sallyport  gates :  the  gates 
were  4  inches  thick,  2-inch  oak  doubled,  fastened  inside  by  an  iron  strap  18  inches, 
2^  inches  by  i  inch,  and  further  were  secured  by  two  bars  of  l|-inch  round  iron, 
fixed  at  one  end  by  staples  to  posts  in  the  rear ;  the  other  end  was  attached  to  the 
gates  near  the  centre.  The  quantity  of  powder  used  was  50  lbs.,  sewn  up  in  a  leathern 
bag ;  it  was  suspended  to  one  of  the  gates  on  the  outside  near  the  centre ;  the  effect 
of  the  explosion  was  to  destroy  that  half  of  the  gate  to  which  the  bag  was  attached ; 
the  other  was  not  so  much  injured :  the  gates  were  opened  sufficient'  to  allow  four  ot 
five  men  to  pass  in  abreast. 

The  second  experiment  was  attended  with  much  the  same  success  as  the  first: 
but  it  appears  evident,  as  very  justly  remarked  by  the  Officer*  who  conducted  the 
experiment,  that  a  greater  charge  ought  to  have  been  used  by  10  or  15  lbs.,  it  being 
evident  that  had  the  gates  been  equal  in  strength  to  the  entrance  gates  of  fortresses, 

*  Capt.  Simmons,  R.  E. 
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it  is  most  probable  that  an  aasaulting  column  would  hare  fbond  it  diiBcolt  to  pmu 
through  the  opening. 

It  appears  from  these  experiments  that  the  piers  of  the  gates,  although  of  green 
masonry,  were  uninjured  by  the  explosion,  and  that  the  effiect  of  the  powder  was 
chiefly  at  the  point  of  suspension :  hence,  from  the  details  given,  it  may  be  preramad 
that  if  the  gates  had  been  more  strongly  fastened,  or  if  there  had  been  iron  staya 
at  the  top  and  bottom  rails,  a  mere  hole  would  have  been  blown  through  the  gate, 
unless  the  charge  had  been  doubled ;  in  fact,  the  gates  were  only  partiaHy  blowii 
open,  though  the  injury  caused  by  the  explosion  was  sufficiently  great  to  enable 
a  few  men  to  pass  through,  which  is  the  principal  object  to  be  attained :  this  is  more 
easily,  quickly,  and  better  effected  by  a  bag  of  powder  than  by  any  other  means 
at  present  in  use.  The  East  India  Company's  Engineers  haye  had  opportonities 
of  thus  applying  bags  of  powder.  At  Ghuznee,  in  1839,  a  charge  of  300  Ihs.  was 
used  with  success,  divided  and  placed  in  twelve  sand-bags,  with  a  hose  72  ficet  long : 
it  is  supposed  (although  the  account  does  not  state  it)  that  the  bags  were  mer^ 
laid  down  on  the  ground  at  the  foot  of  the  gate,  and  there  exploded.* 

During  the  war  in  China,  at  the  storming  of  Chin-keang-foo,  160  Ibt.  of  pow- 
dery in  bags,  placed  on  the  ground,  blew  a  large  tvro-leaved  gate  olT  its  binges, 
and  flung  it,  almost  uninjured,  several  feet  back  into  the  archway,  thoogfa  ibis 
last  had  been  in  a  great  measure  filled  up  with  bags  of  grain,  &c.,  to  obttmct  fhe 
entrance. 

LOCKS  AND   GATES. 

In  the  principal  maritime  fortresses  there  are  generally  large  basins  in  which 
men-of-war  remain  afloat,  the  water  in  them  being  retained  by  large  gates,  with  a 
chamber  for  the  ingress  or  egress  of  the  vessels.  A  description  of  the  operation  f  of 
destroying  the  chamber  between  the  lock-gates  at  Flushing  is  herewith  given :  the 
result  was  everything  that  could  be  desired;  the  work  was  completely  destroyed, 
and  the  explosion  effected  its  object  quietly,  and  without  the  slightest  iigury  to  the 
adjacent  houses. 

**  The  length  of  each  pier  was  128  feet,  the  thickness  varied  from  about  27  to  nearly 
33  feet,  and  the  height,  above  the  floor  of  the  entrance  chamber,  was  26  feet ;  the 
whole  of  solid  brick-work,  except  a  small  arched  channel  or  culvert,  which  ran 
longitudinally  through  the  upper  part  of  each  pier. 

'*  The  object  being  to  render  these  piers  unserviceable,  with  the  least  possible  injury 
to  the  town  of  Flushing,  it  was  proposed  so  to  place  the  charges  that  the  foot  of  each 
wall  should  be  blown  into  the  entrance  or  lock  chamber,  and  that  the  upper  part  of 
the  wall,  instead  of  being  thrown  upwards  by  the  immediate  effect  after  explosion, 
should  fall  as  its  consequence,  or  be  so  rent  as  to  be  incapable  of  partial  repair. 

'*  The  position  fixed  upon  for  the  charges  was  two  feet  above  the  floor  of  the  lock 
chamber,  and  with  a  line  of  least  resistance  towards  the  face  of  each  pier  of  9  feet. 

"  The  explosion  was  to  take  place  at  low  tide,  when  there  would  be  7  feet  depth 
of  water  in  the  entrance  chamber. 

'*  Four  mines  were  determined  for  each  pier,  to  be  equally  distributed  and  fired 
together ;  the  charge  of  each  to  be  three  barrels  of  gunpowder,  or  about  270  lbs. 

"  A  shaft,  7  feet  square,  was  sunk  for  each  mine  in  the  ground  immediately  at  the 


*  When  the  qiuntity  of  powder  admits  of  it«  being  hung  to  the  centre  of  the  gatei,  m  wmt  the 
CMC  in  the  Quebec  experiments,  the  party  should  be  provided  with  a  large  gimlet  or  two,  as  the 
readient  and  quietest  way  of  suspending  the  powder-bags. — Fd. 

t  Abridged  from  Major-General  Fanshawc's  Keiiort. — Professional  Papers,  vol.  ii. 
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back  of  the  piers,  and  upon  reaching  the  required  depth  in  each,  a  gallery  4  feet 
6  inches  high,  and  2  feet  6  inches  wide,  was  driven  through  the  brick-work  to  the 
position  for  the  chaige. 

**  The  general  average  of  work  accomplished  by  the  miners  was  about  If  inch  length 
of  gallery  per  hour. 

"  Having  reached  the  length  intended  for  each  gallery,  a  return  was  made  for  the 
chamber,  of  which  the  following  is  a  section : 

**  The  boxes  to  contain  the  charges  were  in  the  dear  19^  x  19}  x  22|  inches, 
made  of  H -inch  deal,  the  bottom  covered  with  tarpaulin,  and  the  cover  made  to  fit 
exactly  with  ledges. 

'*  The  auget  was  fixed  to,  or  rather  housed  into,  the  centre  of  the  side  of  the  box 
towards  the  gallery. 

**  A  slight  bridge  was  thrown  across  the  entrance  chamber,  from  pier  to  pier ;  the 
mines  were  connected  together  by  the  hose,  and  fired  by  a  portfire  equidistant  from' 
the  centre  of  each  charge,  allowing  4  inches  for  every  right>angled  turn. 

**  The  mines  were  exploded  at  low  water,  and  the  fiood-gates  were  opened :  the 
effect  of  each  charge  (excepting  two  on  the  eastern  side,  where  the  powder  had 
become  damp,  and  the  explosion  consequently  only  rent  the  pier,)  was  to  blow  out 
the  bottom  of  the  wall,  and  to  destroy  the  adjoining  part  of  the  fioor,  which 
was  of  oak :  the  bottom  of  the  piers  being  thus  removed,  the  upper  part  almost 
immediately  fell. 

**  So  completely  was  the  desire  that  the  town  should  not  suffer  fulfilled,  that  not 
even  a  square  of  glass  was  broken  in  the  lock-house,  situated  about  30  feet  in  rear 
of  the  western  pier,  whilst  the  effectual  destruction  of  the  piers  themselves  was 
accomplished." 

References  upon  any  of  the  above  subjects  may  be  made  to  the  Professional  Papers 
of  the  Royal  Engineers ;  Sir  John  Burgoyne's  Paper  on  the  Destruction  of  Bridges, 
pp.  196, 197;  Sir  John  Jones's '  Sieges ;'  Landmann,  Pasley,  Gompertz  and  Lebrun, 
Mouz^,  Rogniat,  &c.,  &c 

BOOMS. 

In  giving  the  following  decisive  experiment  as  to  the  facility  of  destroying  booms 
when  unopposed^  it  is  right  to  refer  to  the  third  paragraph  of  the  article  *  Boom,'  in 
which  it  is  expressly  stated  that  they  must  never  be  left  unobserved  or  unprotected. 

"  Another  interesting  experiment  took  place  yesterday  off  the  ExeeUent^  Captain 
Chads,  on  the  most  speedy  and  efficacious  mode  of  destroying  a  boom  which  might 
impede  the  progress  of  boat  squadrons  in  narrow  rivers,  as  in  the  case  of  the  recent 
attack  on  the  pirates  of  Borneo  by  the  squadron  under  Rear-Admiral  Sir  Thomas 
Cochrane. 

"  The  first  experiment  took  place  on  Friday  last,  but  was  on  a  smaller  scale  than 
the  present,  consequently  not  so  convincing  or  successful  in  its  results. 

"  On  the  present  occasion  two  line-of-battle  ships'  lower  masts*  were  taken  from 
the  old  mast-pond,  and  moored  at  a  short  distance  from  the  Excellent.  Six  turns  of 
small  chain  lashing  secured  the  two  spars  in  the  centre :  the  ends  of  the  spars  were 
secured  by  two  half-hitches  of  chain,  and  two  parts  of  the  chain  cable  ran  along  the 
spars,  and  were  secured  in  the  same  manner  round  the  opposite  extreme.  The  spars 
being  thus  secured,  as  if  at  the  entrance  of  a  river  or  creek,  to  prevent  intrusion,  the 
operations  now  commenced  to  dislodge  them : — A  breaker,  containing  56  lbs.  of  gun- 

*  Diameter  S7  inches,  length  00  feet. 
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powder,  was  brought  to  the  spot ;  at  one  end  was  8  inches  of  portfire  passed  into  it ; 
over  which  was  secured  a  copper  tube  made  perfectly  water-tight ;  and  two  threads 
of  quick-match  being  attached  to  the  upper  end  of  the  portfire,  and  the  opposite 
extreme  brought  through  to  the  mouth  of  the  tube  above  the  water,  they  were 
Ignited,  and  the  breaker  being  thereupon  hauled  and  secured  immediately  under  the 
spars,  a  sufficiency  of  time  (eight  minutes)  was  provided  for  the  boat  to  get  clear  of 
the  mass  before  the  portfire  reached  the  powder,  which  it  did  in  the  time  above 
mentioned,  when  a  tremendous  explosion  took  place.  On  examining  the  spars  and 
their  fastenings,  afterwards,  the  following  was  the  result :  14  feet  out  of  the  centre 
of  both  spars  was  shivered  into  atoms,  with  one  of  the  chain  lashings  biown  up  with 
the  timbers.  The  same  experiment  was  afterwards  repeated  upon  the  shorter  end  of 
the  obstruction,  under  the  parts  of  the  chain  cable,  the  result  of  which  was  that  the 
whole  of  the  spars  were  blown  to  pieces.  These  experiments  were  highly  successful 
and  satisfactory. 

'*  This  morning  a  further  experiment  was  made  upon  the  two  long  ends  of  the 
tame  spars,  vnth  the  chain  cable  wound  round  them,  and  a  hemp  (13-inch)  cable 
hove  '  taut'  in  the  intervals,  the  rest  of  the  arrangements  being  the  same  as  yesterday , 
except  the  quantity  of  powder,  112  ths.  being  used  to-day.  The  result  was  the  total 
demolition  of  both  spars,  the  chain  cable  was  thrown  to  the  bottom,  and  the  hempen 
one  blown  away.  Thus  the  success  of  the  experiments  is  most  unqualified  and 
important.  They  were  performed  at  the  desire  of  Lord  EUenborough,  who  had 
expressed  to  Captain  Chads,  in  a  letter,  his  opinion  upon  the  importance  of  Naval 
Officers  becoming  acquainted  with  the  safest  and  most  speedy  method  of  removing 
such  obstructions  as  those  offered  to  the  China  squadron  on  the  late  occasion  of  the 
conflict  with  the  pirates  in  the  Malvodo  river.'' — From  the  *  7¥met'  qflhth  Jammyp 
1846. 


APPENDIX    A.* 

DemoHiUm  qfthe  ^fl  Pace  and  Flank  of  the  Glacih-e  Bastion,  m  1828,  by  the  bth 

Company  of  Royal  Sappers  and  Miners, 

The  galleriesf  (a,  b,  c,)  were  executed  by  day-work,  and  advanced  at  an  average 
8  feet  per  day  in  a  made  ground  of  clayey  soil,  mixed  with  fragments  of  rock,  of 
considerable  compactness. 

On  completion  of  these  galleries,  the  company  was  told  off  into  3  brigades  of 
1  Serjeant,  3  corporals,  and  9  privates,  to  relieve  each  other  every  six  hours;  the 
remainder  employed  in  making  hoses,  casing  tubes,  &c.  The  work  of  forming 
branches  and  chambers  370  feet  (total  length)  was  equally  divided  among  the  three 
squads.  As  soon  as  the  coffers  were  properly  fixed  and  filled,  and  the  train  laid, 
each  squad  commenced  a  fresh  branch,  and  the  excavation  was  employed  in  tamping 
the  one  just  completed. 

The  whole  operation  took  a  week. 

A  charge  of  70  tbs.  (13  inches  cube)  was  let  for  its  own  depth  into  the  counter- 
forts at  their  junction  with  the  escarp,  with  L  L  R  =»  9  feet  nearly ;  and  a  charge  of 
501^8.  (12  inches  cube)  let  into  the  back  of  the  escarp,  also  for  its  own  depth  (equi- 
distant  from  the  counterfort  charges),  with  L  L  R  =  8  feet.  Average  height  of  scarp, 
21  to  25  feet :  sound  rubble  masonry. 


*  Abridged  from  Captain  Melhu'sli's  Report,  Profe»«ional  Papers,  toI.  ii. 
t  Preaumed  from  the  scale  of  the  draw  ing  to  be  about  i'  x  3'  in  i ection. 
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Fig.  8.— Plan  of  the  Mine*  in  the  Gladte  Bulkm,  m  dotTDfcd  b;  Colond 
Dnrnford,  R.E. 


Acddentall;,  tha  whole  tirenty  mine*  were  exploded  fram  \.  The  effect  wu 
perfect!;  utiiftetorr  i  tho  ewlrp  eniinbled  to  piecei,  without  ■  ataoB  going  60  feet 
from  itt  origin*!  poiitioD ;  tod  the  whole  pwtpet  wu  branght  down  m  u  to  fonn  a 
tliDroiighly  practicable  hreacb. 

The  genecal  line  of  exploiion  (a  ■  c)  wai  220  feet  longi  the  time  of  ignilioa  along 
it  did  not  exceed  three  lecondi:  henc«  it  it  to  be  pretamed  that  a  aimultaneoui 
explosion  of  mlnei,  (requiring  a  great  length  of  hoae,  ninch  time  to  adjmt,  and 
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additional  labour,)  if  resorted  to,  would  not  materially  increase  the  effect*  The 
distance  to  which  a  gallery  may  be  driTcn,  without  the  aid  of  bellows,  depends 
entirely  on  the  state  and  temperature  of  the  atmosphere.  In  the  present  instance, 
gallery  a  was  driven  at  least  140  feet,  and  the  lights  burned  tolerably  well,  thoagli 
eight  men  were  frequently  employed  in  it.  The  above  took  place  in  the  middle  of 
February. 


APPENDIX   B.f 

The  galleries  were  driven  through  the  escarp  (a  a),  from  fiue  to  back,  with 
returns  of  8  feet  right  and  left, — chambers  let  fully  into  the  back  of  the  escarp. 

ft.    in. 
Thickness  of  escarp  at  top  ....      36 
„  „     at  base      ...      60 

Height  of  escarp 20    0 

Galleries  from  centre  to  centre     •    .    28    0 
Chambers 14    0 


The  galleries  through  the  escarp  were  4  feet  high  x  3  feet  wide;  the  retuma 
3  feet  high  x  2i  feet  wide ;  all  in  solid  rock,  or  remaricably  tough  masonry.  In 
some  of  the  galleries  there  were  only  18  inches  of  masoniy,  and  then  rock  to  cot 
through.  In  others  the  earth  was  very  loose ;  and  in  the  rest,  day  and  thin  layers 
of  rock  mixed. 

Fig.  10. — ^PUn  of  the  Mines  at  Fort  Schulemborg. 
a.  Focus  of  ignition,    b.  Train. 


In  the  two  small  casemates  (b),  L  L  R-^  14  feet,  and  each  of  the  two  charges  there 
«  375  lbs. 

In  the  escarp  mines,  L  L  R  «  5  feet,  the  charge  was  205  lbs. 

Galleries  commenced  2nd  May.  Loading  and  tamping,  29th  May.  Exploded, 
10th  June.    One  miner  and  two  labourers  per  gallery;  ditto  per  return. 

The  effect  was  most  complete;  the  whole  escarp  with  the  12  feet  parapet  being 
thrown  down  en  glacis,  particularly  in  front  of  the  casemates. 

In  a  subsequent  communication  to  the  Editors,  Lieut.-Colonel  Marshall  observes, 
that  the  charges  were  decidedly  too  large,  though  the  masonry  was  of  the  very  best. 
The  powder  was  of  that  left  by  the  French  in  1814;  it  was  never  used  by  our 
Artillery,  but  sold  to  the  Greeks,  or  used  in  civil  works :  hence  it  would  appear  that 
the  quality  was  deemed  indifferent,  and  hence  also,  the  apparent  misproportion  of  the 
charges  in  the  escarp  chambers. 


*  The  objection  lies  in  thf  increaaed  liability  to  accident  to  which  long  traini  are  •uhjtct.—EH. 
t  Abridged  fram  the  Ucpoit  of  Ueut-Colonel  Marahall,  R.  E.,  PrufeauoBal  Paper*,  vol.  fi. 


327 


DEMOLITION  OP  WORKS    AND   BUILDINGS. 

lbs. 

205 
For  these  escarp  chambers  _. « 1*64  L  L  R*. 

5»=125 

Ibi. 

For  the  casemates  considered  as  one  mine    IJLHI  -  J^  -  -273  L  L  R',  which 

14S»2744     2744 

is  about  ^h  of  the  above ;  but  the  position  of  these  last  was  too  irregnlar  to  admit 

of  nice  computation. 

APPENDIX   C* 

Report  on  the  DemoKiUm  qfthe  Revet mentt  qfeome  of  the  Old  Worhe  mi  SkeerneUf 

on  Satwrday,  July  14/A,  1827. 

GBNB&AL   DESCRIPTION. 

The  reretments  to  be  destroyed  consisted  of  266  feet  in  the  fisce,  flank,  and  cortain 
of  a  front  of  fortification  in  the  old  defences  towards  the  land  side,  and  of  260  feet  of 
the  revetment  of  the  ravelin  in  front.    The  revetment  in  the  Body  of  the  Place  was 

16  feet  6  inches  high,  3  feet  thick  at  top,  and  5  feet  at  bottom,  supported  by  counter- 
forts 3  feet  wide  and  4  feet  long,  placed  at  unequal  central  distances  of  from  15  to 

17  feet.  The  revetment  of  the  ravelin  was  10  feet  high,  3  feet  thick  at  top,  and 
4  feet  3  inches  at  bottom,  supported  by  counterforts  3  feet  wide  by  2  feet  4  inches 
long,  placed  at  regular  central  distances  of  20  feet.  Those  works  were  originally 
surrounded  by  water,  and  at  the  time  they  were  ordered  to  be  destroyed  were  found 
to  be  covered  up  6  feet  from  the  foundation.  The  masonry  was  for  the  most  part 
good,  the  bricks  frequently  breaking  before  the  mortar ;  but  from  the  settlement  of 
the  foundation  several  of  the  counterforts  were  cracked. 

Fig.  11. — Plan  of  Revetments  destroyed  at  Sheemess  by  Colonel  (now  Ueut.- 
General  Sir  Charles)  Pasley,  R.  £.,  July  14,  1827. 


*  Demolitioii  of  Reretmentt  st  Sheeraeit,  by  Lieut.- General  Sir  Chti.  Paaley,  from  the  Pit>- 
fewional  Papen,  vol.  iii. 
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Fig.  12. — General  Section  through  tlie  Bod;  of  the 
Place,  fig.  It. 


Fig.  13.— Genenl  Seetioa  through 
Ihe  lUfdin,  Bg.  11. 


Scak  to  figi.  S  and  & 


A  trench  wu  ordered  to  be  cut  ilong  the  &cb  of  Ihe  rcTetnient  of  both  worin, 
6  Eeet  wide,  ud  u  deep  u  tbe  founilatioui.  In  Ihe  Dodf  of  the  PUce,  (hafti  wen 
ordered  to  be  innk  at  the  bMk  of  the  revetment,  bj  the  *ide  of  each  connteifort,  and 
retuini  to  be  made  into  tliem  1  foot  above  the  fonnilation,  and  at  luch  a  dutaoce 
from  the  back  of  the  revetment  that  the  centre  of  the  barrel  which  contained 
tbe  charge  ahoald  be  in  the  centre  of  the  counterfort,  and  7  feel  6  inches  from  (he 
face  of  the  revetment. 

In  the  ravelin,  ahafta  were  alio  ordered  to  be  aunlc  at  Ihe  back  of  the  revetment, 
bf  Ihe  side  of  each  counterfort,  as  well  aa  one  midwaj?  between  each ;  retumt  were 
ordered  to  be  made  into  the  eouDterforti  ao  oa  to  lodge  (he  charge  in  tbe  centre, 
and  5  feet  from  the  face  of  the  revetment!  the  other  chargei  were  alio  laid  5  feet 
froDi  the  front. 

The  chargea  were  calculated  exactly  according  to  Lieut.-Gen,  Sir  C.  Pasley'a  mlea. 
In  the  Body  of  the  Place,  the  line*  of  least  reiitUace  were  taken  7  feet  6  inches ; 
the  calculated  charge  for  which,  for  two-lined  intervals  (^th  of  its  cube),  is  B4  tha., 
bat  a>  some  of  the  counterforti  were  more  than  IS  feet  from  centre  to  centre,  « 
barrel  or  90  lbs.  was  used.  In  the  ravelin,  the  mines  were  eiactly  10  feet  aaundert 
the  line  of  least  reaiatance  was  i  feet,  the  charge  for  whi<^  waa  euctlj  2S  Iba., 
being  also  ^th  of  lis  cube. 

In  (he  large  mines,  the  barrel  iraa  lowered  down  and  placed  on  tta  end  in  the 
return,  the  copper  hoops  having  been  previonaly  (aken  off,  and  a  hole  drilled  in  the 
top  to  receive  the  hose :  the  top  waa  off  at  thii  period.  That  part  of  one  of  the 
stavea  aearcit  tlie  hole,  which  projects  above  the  top,  wai  knocked  off  lo  prevent  the 
hose  from  being  cut  whilst  laying  it ;  the  bote  was  pnsfaed  into  the  barrel  about 
9  inches. 

In  (he  imaller  mines,  large  bags  were  used,  and  the  bote  icwd  iota  them  t  and 
where  there  woa  anj  symptom  of  moitture,  laid  in  atraw. 
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Three-quarter-inch  hose  was  used,  hat  it  was  thought  that  half-inch  would  have 
been  quite  sufficient. 

The  mines  in  the  ravelin  were  fired  in  succession,  first  along  one  face,  and  then  the 
other.  For  this  purpose  the  hose  was  laid  straight  along  the  top  of  the  reTCtment, 
communicating  in  succession  with  the  short  pieces  coming  from  the  charges,  and 
fired  from  one  extremity.  In  the  Body  of  the  Place,  the  mines  were  fired  by  twos  or 
threes,  for  simultaneous  explosions. 

KFFBCT. 

The  most  complete  demolition  was  produced.  The  whole  reretment,  from  one 
extremity  to  the  other,  was  laid  in  ruins,  and  yet  so  nicely  were  the  charges  cal- 
culated, not  a  brick  was  thrown  50  yards,  and  people  at  that  distance  might  hafe 
looked  on  in  security. 

It  was  observed  that  the  mines  in  the  Body  of  the  Place  produced  a  greater  effect 
on  the  ground  to  the  rear  than  might  have  been  anticipated:  the  shock  on  the 
adjacent  mines  prepared  for  explosion  was  such  as  to  lay  the  hose,  which  was 
previously  covered  with  3  or  4  inches  of  earth,  quite  bare. 

In  firing  the  mines,  commencing  at  No.  1  in  the  left  face  of  the  ravelin,  Nos.  1  and 
2  failed.  This  was  owing  to  the  hose  which  was  laid  along  the  top  of  the  revet- 
ment having  been  displaced  by  people  getting  over  the  work  at  this  comer.  Had 
the  precaution  of  taking  a  half-hitch  with  the  hose  coming  from  the  mine,  around 
that  which  ran  along  the  revetment,  been  regarded,  this  accident  would  not  have 
occurred. 

In  firing  the  mines  in  the  right  face,  commencing  between  Nos.  18  and  19» 
Nos.  19  and  6,  at  the  two  extremities,  fruled ;  the  hose  in  this  case  burnt  to  the  edge 
of  the  shaft,  and  there  stopped.  I  attribute  this  to  the  hose  being  choked  at  the 
angle,  and  the  powder  settling  down  a  little  in  the  shaft,  so  as  to  cut  off  the  commu- 
nication. 

In  the  Body  of  the  Place  we  commenced  with  Nos.  1,  2,  and  3,  simultaneously; 
then  4  and  5;  then  6,  7,  and  8 ;  then  9  and  10;  then  11  and  12;  and  then  13,  14, 
and  15.  All  these  succeeded,  but  the  shock  from  Noa.  11  and  12  deranged  the  hose 
of  No.  13  so  much  that  Lieut.-Colonel  Pasley  ordered  it  to  be  cut :  after  Nos.  14  and 
15  were  fired,  the  hose  of  No.  13  was  completely  buried,  but  we  succeeded  in  finding 
it  by  digging,  and  fired  it  ako ;  but  owing  to  the  quantity  of  rubbish  that  had  closed 
in  around  it  from  the  right  and  left,  its  line  of  least  resistance  was  changed,  and 
became  vertical :  the  crater  produced  was  very  large. 

Hbnrt  Jambs,* 
2Qd  Lieut,  Royal  Engineers. 


APPENDIX   D.f 
Banagher  Bridge, 

Of  rubble  masonry  of  a  very  inferior  description,  and  consisting  of  seventeen  semi- 
circular arches. — Moderate  but  complete  demolition  was  desirable.  The  piers  varied 
from  14'  6''  to  17'  in  thickness:   mean  thickness  15'  9^":   hence  LLR  »  7'-87. 

T  T  H-S        4ft7    44^ 

Lieut.-6eneral  Pasley's  rule  of  or  — jrr —  »  about  50  lbs.,  was  tried,  in 

aliemaie  piers:    the  shafts  were  sunk  8  feet  deep,  a  little  on  one  side  of  the 


*  Now  Capt.  JamM. 

t  Abridged  ^m  Profeniooal  Papen,  vol.  viii.  No.  1,  by  Colonel  H.  D.  Jones,  R.  E. 
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Fig.U. 


l^ 


mid-width  of  the  biid^  lo  that  the  chtrgs  (lodged  in  one  ftce  of  the  ihaft,  and 
■t  the  hottom)  might  be  euctljp  in  the  centre  of  the  pier  wul  raadwajr  i  the  tunpiiig 
oonaiited  of  the  exoiTited  miterialj  replaced.  Bickford'i  fuu  wti  med  to  Ignite  tha 
Gh>i|;e  ;*  and  one  man  wai  told  off  to  fire  each  shift ;  the  whole  were  lit  at  once  \tf 
•ignal.  "The  eiploaiont  were  aeirlji  limultaneoui i  the  entire  bridge  appealed  to 
be  railed  a  few  feet,  and  then  fell  in  a  confuied  mau  of  ilonea,  with  the  MffptioH 
ofaamall  portion  of  two  pien,  which  remained  atanding;  no  atonea  w«ra  throwa  to 
any  diatance,  and  the  demolition  might  be  coniidered  perfect.  The  patent  tam 
aniwered  adnurablj,  aa  it  hai  in  all  caiei  where  it  haa  been  employed  on  tin 
Shannon,  and  at  other  plaeea  where  I  hate  had  oppoitnnitiei  at  niing  it," 
ReoMitg  Bridft, 

Cooditing  nf  good  external  rubble  being,  generally  apeaking  flliod  (in  both  [te> 
and  ipandrili)  with  looae  earth  and  ikmei, — eicept  where  two  paiallet  walla,  aboot 
18  incbea  thick,  and  3  or  4  feet  on  each  aide  of  the  centre,  ran  like  partitioni  along 
the  whole  length  of  the  bridge,  crouing  the  apaodrili,  and  pauing  down  into  the 
pien; — one  lacs*  arch  in  the  centre,  and  four  amaUer  onea  on  earti  aide.  Tba 
ail  piers  of  the  seven  central  archet  were  boa  6  to  7  feet  thick ;  the  two  0en 
nearest  the  abuttnentt  were  SO  feet  thick. 

Ai  it  was  necessary  to  BToid  raining  the  temporary  wooden  bridge  mnning  eloM 
alongside  of  it,  *ery   moderate  charfes  were   adTiaable;    hence,  experimentally. 


tried  at  Grtt  ii 

LLR' 


the  20-feet  pien,  and  one  of  the  small  piera,  but 
was  then  tried  for  both  the  large  piera,  and  a  much  higher 
proportion  ~  "''.—  for  the  small  ones.    The  result  waa  only  partially  succeasfnl  in 
the  latter;  but  by  re-loading  those  that  had  suffered  least  with  ^iH^,  the  n 


unauccesifoUy. 

_  -LLR" 
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were  all  brought  down,  excepting  half  an  arcb,  which  fdl  next  day.    Thia  example 
is  Taluable,  ai  giving  a  limit  beyond  which  success  cannot  be  expected.    The  bridga 
waa  an  indifferent  structure,  and  the  charges  the  lowest  poisible. 
The  voltaic  apparatus  was  used  in  this  laat  instance,  with,  ai  ni 
ion  was  concerned. 


The  powder  used  in  the  preceding  cases  w 
of  Government  L.  G. 


I  from  private  mills;  strength—. 


*  Ths  t'in]  Kngiat^rj  apprcheatiw  of  fiiiluit,  put  (wo  fiuci,  but  lb«  pneuition  mm  ■iiiiiasiai| 
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APPENDIX  E. — Including  Table  VI. 

General  notices  for  Demolition,  in  reference  to — 

A.  The  position  of  the  charge — 

B.  The  mode  of  reaching  the  point  where  it  is  to  lie — 

C.  The  amount  and  size  of  the  charge  itself — 

With  regard  to— 

1.  Revetments  not  exceeding  Vauban's  ordinary  profile. 

2.  ReTctments  exceeding  Vauban's  ordinary  profile,  or  in  very  massive  pier-walls. 

3.  Towers. 

4.  Cisterns. 

5.  Military  buildings. 

6.  Bridges. 

7.  Barrier  gates  and  town  gates. 

8.  Booms. 

A. 

A.  With  time.  A  1.  See  fig.  1. 

A  2.  See  fig.  2. 
A  3.  See  fig.  6. 
A  4,  5.  In  the  heart  of  the  walls,  and  particularly  at  the  angles :  or 

else,  cut  the  lower  part  of  the  widl  into  piers,  and  deposit  the 

charges  in  them. 

A  6.  In  the  piers ;  generally  in  two  charges  along  the  axis  of  the  piers. 

A  7.  Powder-bags,  hung  up  at  the  centre. 

A  8.  Powder-cases,  merely  pushed  under. 

A'.  Against  time.    For  all — adopt  the  most  expeditious  plan. 

A'  1   T 

wo*  f  Id  these,  reg^ulate  the  decision  by  hardness  of  escarp. 

—  hardness  of  backing. 

—  total  work  in  gallery,  or 

—  total  work  in  shafts. 

—  quantity  and  quality  of 

labour  available. 

—  quantity  and  quality  of 

stores. 
A'  3,  4,  5,  7.  Powder  merely  in  bags,  boxes,  or  barrels,  in  a  heap 

within,  with  such  tamping  as  the  case  admits  of.  Figs.  4, 5, 7. 
A'  6.  The  powder  sunk  as  deep  on  the  crown  of  the  arch  as  time 

permits,  and  loaded  with  what  materials  may  be  at  hand. 
A'  8.  As  before. 

B. 

B.  With  time.  B  1,  2,  6.  By  shafts.    Figs.  11,  12,  13;  or 

By  galleries  from  the  front,  e.g.  Figs.  1,  2,  10;  or 
By  galleries  along  the  rear.     Figs.  3,  8. 
B  3,  4,  5.    The  short  gallery.    Fig.  6. 
Mem.  B  1,  2,  6,  generally  become  a  question  of  economy  in  labour  and 
stores;  but  should  there  be  any  deficiency  in  skill,  or. in  such 
stores  as  mining  frames,  &c.,  the  simplest  plan  is  the  shaft,  if  the 
material  is  firm  enough  to  stand  unsupported. 
B'.  Against  time.  B'  1,  2,  6.  The  shaft.     Figs.  11,  12,  13. 

B'  3,  4,  5.  The  short  gallery.    Fig.  6. 

C.    (See  Table  VI.) 

C.  With  time.   0  1,2.  (On  two-lined  intervals)  ^  LLR*. 

C  3,  4,  5,  6.  3^  to  ^  LLR>. 
C.  Against  time.   C  1,2.  (On  two-lined  intervals)  |  LLR'  and  upwards. 

C  3,  4,  5. — \  LLR3  and  upwards. 
*     C  6.  300  lbs.— 1000  fbs. 
.     C  7.  75  tbs.— 300  lbs. 
C'8.  56  fbs.— 112  lbs. 
VOL.  I.  Y 
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DEMOLITION   OF  ARTILLERY. 

COMPLBTB    DBMOLITION. 

Iron  Gum,* — ^'*The  mode  thai  I  have  generally  adopted  is  to  half-fiU  the  gun 
with  powder,  and  jam  in  one  or  two  shot  with  stones,  bits  of  iron,  &c. ;  over  this  a 
complete  tamping  with  stones  and  a  little  earth,  till  the'  bore  is  filled.  I  have  seen 
this  done  with  more  than  a  hundred  guns,  and  never  knew  it  to  faiLf  'fo  break  off 
the  trunnions  is  by  no  means  an  in&llible  mode  of  destroying  ordnance :  the  French, 
in  1807,  near  Tarentum,  had  the  guns  of  a  battery  thus  imperfectly  demolished  in 
action, — in  half  an  hour  after,  the  work  was  recovered :  they  were  probably  fired  on  the 
ground.  The  phu:e  of  the  trunnion  has  also  been  temporarily  supplied,  in  the  British 
Navy,  by  passing  a  chain  nmnd  the  carriage  (vertically)  and  slinging  the  gun  in  the 
bight,  the  breech  of  course  resting  on  the  quoins.  The  difficulty  in  laying  a  gun 
accurately  when  thus  deprived  of  trunnions  is  very  effectually  met  by  laying  a  long 
triangular  batten  along  the  line  of  sight  for  the  time  being, — the  vertex  of  the 
batten  on  the  base  ring,  and  the  other  end  or  base  on  the  muzzle-mouldings, — this 
base  being  equal  to  the  difference  of  the  radii  of  the  gun  at  those  two  points,  so  as  to 
render  the  gun  for  the  moment  a  cylindrical  piece,  and  do  away  vrith  dispart.  The 
upper  edge  of  this  batten  should  have  a  groove  along  it,  and  be  painted  white. 
When  time  admits  of  only  crippling  guns  partially  by  removing  the  trunnion,  this 
is  best  done  by  laying  its  end  on  a  block  of  wood,  the  blow  being  given  by  a  sledge- 
hammer, or  (if  that  be  not  at  hand)  by  heavy  shot ;  but  the  hammer  is  preferable  as 
being  more  under  control." 

A  shot  may  be  fired  at  the  gun  behind  the  trunnions,  which,  if  it  should  not  break 
it,  would  render  it  unsafe.  When  old  ordnance  is  sold,  it  is  usual  to  break  off  one  or 
both  of  the  trunnions,  to  prevent  their  becoming  an  article  of  trade,  except  as  old 
metaLt 

Brtuf  Gun». — A  shot  is  fired  into  them  from  some  other  piece,  behind  the 
trunnions,  which  will  prevent  the  possibility  of  their  being  used  again.^ 

At  Madrid,  on  finally  evacuating  it,  the  French  destroyed  their  brass  battering 
guns  by  keeping  them  over  large  fires  till  they  'drooped;'  though,  when  well 
heated,  a  few  smart  blows  firom  a  sledge-hammer  will  render  such  guns  useless. 

TEMPORARY   DISABLBMBNT. 

Tlie  spring-spike  is  used  in  rendering  one's  own  guns  for  a  Tery  short  time  oseless 
to  the  enemy, — as  when  guns  are  confidently  expected  to  be  quickly  recaptured  on 
the  field.  In  this  case,  the  gun  would  also,  if  possible,  be  dismounted ;  the  rammer,' 
&c.,  &c.,  would  be  taken  away  at  all  events. 

The  common  spike  would  be  used  when  the  guns,  on  either  side,  are  to  be  disabled 
as  much  as  possible,  though  time  does  not  admit  of  a  more  effective  operation.  This 
spike  consists  of  a  long  tapering  cone, — the  larger  end  of  steel,  and  the  rest  of  soft 
iron,  so  as  to  bend  l)ack  when  driven  well  down  on  the  lower  surface  of  the  bore. 


*  For  the  flrat  paragrmph  we  are  indebted  to  the  verbal  commomcations  of  Captain  Sir  Thomas 
Herbert,  R.  N. 

t  The  doubt  existed  in  consequence  of  a  failure  daring  the  late  var  in  destnqring  some  French 
36-prs.  in  a  battery  on  the  coast  of  Calabria.  It  has  been  suggested  bjr  an  Artillery  OiBcer,  that 
partly  burying  the  mussle  of  an  iron  gun  would  be  an  assistance,  if  any  doubt  existed  as  to  the 
efficacy  of  the  processes  now  detailed. 

X  Paragraphs  Uom  Notices  by  Colonel  Dundas,  C.  B.,  lUl. 
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Nails  without  heads  (like  flooring  brads)  are  good  substitutes  for  these ;  and  it  hms 
been  suggested  by  the  author  of  the  Introductory  Paper  to  this  work,  that  eveiy 
Troop-farrier  of  Cavalry  Regiments  should  be  supplied  with  one  or  other  of  these 
last,  and  a  hammer  to  disable  the  enemjr's  guns  in  the  few  minutes  for  which  a 
charge,  with  only  temporary  success,  may  obtain  possessioii  of  them.  According 
to  this  Officer,  this  has  been  i  singular  point  of  improYidenoe  in  the  British  SeiTioe. 

It  would  be  desirable  that  the  spike,  punch,  and  hammer  formed  put  of  the 
equipment  of  the  Pioneer.  R.  J.  N. 

DERRICK    (Sheers,  &c.) 

The  Derrick,  Sheers,  and  Gyn  have  one  object  in  common, — ^to  And  a  pnot 
or  fulcrum  in  space  to  which  the  pulley,  in  the  shape  of  block  and  tackle,  is  to 
be  applied;  and  this  is  effected  by  the  above,  on  one,  two, .and  three  legs,  re- 
spectively. 

In  the  derrick  and  sheers  stability  is  given  by  guys;  in  the  gyn  they  are  im« 
necessary.  Wherever  these  guys  are  used,  great  attention  must  be  paid  to  their  besng 
well  fixed,  or  being  (when  requisite)  duly  eased  off:  when  acddeats  do  occur  finom 
neglect  in  this  respect,  they  are  generally  very  severe. 

The  applications  of  Derrick  and  Sheers  about  to  be  given  are  likely  to  provide  Ibr 
every  probable  occurrence,  as  the  most  extreme  cases  have  been  expressly  selected ; 
and  these  will  be  generally  found  in  the  practice  of  the  Navy. 

derrick. 
An  unusually  bold  application  of  this  was  made*  with  perfect  success  in  bofldhig 
the  block-house  at  the  confluence  of  the  Madawaska  and  St.  John's,  New  Brunswick^ 
in  1841.  Figs.  1, 2, 3, 4, 5,  Plate  I.,  explain  the  operation,  one  peculiar  advantage  of 
which  lay  in  the  ease  with  which  the  whole  apparatus  was  shifted  firom  side  to  side 
of  the  building  as  required,  and  in  the  rapidity  with  whidi  the  work  proceeded ; 
for  although  the  workmen  (colonial)  were  so  unpractised  that  they  at  first  raised 
and  placed  only  two  logs  (each  35  feet  x  13  inches  x  13  inches,  weighing  about 
1^  ton)  per  day,  yet  the  walls  of  the  second  and  third  stories,  each  li  feet  high,  were 
completely  raised  and  framed  by  ten  Canadian  peasants  in  about  a  month ;  the  laat 
twelve  pieces  having  been  fixed  in  one  day.    Not  a  single  accident  occurred. 

It  is  to  be  observed,  that  from  the  height  of  the  building  and  its  inconvenient 
position,  and  as  the  baulks  (held  on  by  the  hand-guys  dd)  were  not  allowed  to  swing 
to  the  rear,  no  front  guys  were  used.  The  baulks  were  landed  at  first  on  the  two 
ends  of  the  loose  planks  (//),  and  afterwards  turned  over  into  their  places  by 
cant-hooks. 
Plate  I.  Figs.  1,2.   b.  Baulk  just  raised,  slung  to  the  tackle  by  common  dog-chains. 

a  a.  Double  blocks. 
b.    Derrick. 
€^ec,  Guys  with  a  loop  at  the  end,  to  be  quickly  thrown  on,  or  taken  off 
from,  the  head  of  b, 

Mem. :  &  is  stronger  than  c  c. 
dd.  Small  hand -guys  for  guiding  the  block. 
e.    Leading  block. 
//.  Two  3"  planks  to  land  the  baulks ;  their  own  weight  kept  them 

steady. 
g.  Spars  to  prevent  the  timber  from  chafing. 


*  This  application  was  made  by  Cim>taitt  ttnunoiiu,  R.  E. 


N 
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Fig.  3.        a.  A  round  tprnoe-wood  pole. 
bbb.  Iron  hoops, 
c.    Of  H"  round  iron,  with  linch«pin  and  washer ;  the  wood  being 
well  guarded  with  iron  at  each  mouth  of  the  hole  where  c  passes 
through. 
Fig.  4.  A  baulk  slung  in  dog-chains. 
Fig.  5.  A  cant-hook :  the  lever  (a)  may  be  about  5  feet  long. 

OBTTINO   IN  THB    BOWSPRIT   BY  THB   FORB-TARB.* 

(Here  the  derrick  is  made  by  lowering  and  slinging  the  fore-yard  obliquely  to  the 

fore-roast.) 

ill.  "  When  a  new  bowsprit  is  to  be  stepped,  it  is  generally  (in  the  Merchant  Service) 

got  in  without  sheers,  by  the  fore-yard  (fig.  1) ;  the  slings  being  cast  off. 

**  The  fore-yard  is  lowered  down  one-third  (or  any  other  distance,  according  to  its 
squareness),  by  the  jears,  if  they  be  carried;  or  otherwise  by  tackles  from  the  lower 
cap.  The  single  block  of  the  starboard-yard  tackle  is  brought  to  the  cat-head  (^), 
hooked  to  a  pair  of  slings,  and  the  fall  taken  through  a  leading  block  (A).  By 
bowsing  on  that  tackle,  and  gathering  in  the  larboard  lift  (i),  the  yard  is  got  fore  and 
aft  within  tlie  rigging ;  and  if  the  bowsprit  be  stepped  between  decks,  it  will  require 
to  be  carried  very  forward,  and  the  yard-arm  may  be  lowered  or  topped  by  the  lift  as 
occasion  requires.  A  strong  lashing  is  passed  round  the  mast  at  k,  and  a  large 
single  block  at  ^  A  hawser  (m)  is  reeved  through  the  top  block  (n),  (or  through  a 
block  lashed  to  the  fore-mast  head  above  the  rigging)  through  the  block  (/),  and  the 
end  is  hitched  round  the  fore-mast.  The  other  end  of  the  hawser  is  hove  taut  and 
belayed,  which  secures  the  yard  against  the  strain  of  the  purchase.  The  purchase- 
block  (o)  is  lashed  round  the  yard,  and  the  lower  block  (p)  is  toggled  to  a  stout 
selvagee  on  the  bowsprit.  A  back  rope  or  guy  (;)  is  reeved  through  a  block  lashed 
round  the  fore-cap,  and  hitched  round  the  bowsprit  end,  which  guys  it  in  the 
direction  required,  whether  it  be  more  horizontal  or  perpendicular." 

In  the  Engineer  Department,  the  probable  application  of  the  derrick,  or  the  sheers, 
as  given  in  Plate  II.,  would  be  in  setting  up  large  flag-staffs,  signal-posts,  telegraphs^ 
&c.     It  is  however  a  powerful  resource  for  the  Service  generally. 

TO   OBT   IN   A   NBW    MAST  BY  THB   OLD   ONB,   WITHOUT   SHEBRS.f 

2.  "  If  a  vessel  have  a  damaged  mast,  and  be  so  circumstanced  that  she  cannot  pro- 

cure spars  of  sufficient  dimensions  to  hoist  in  a  new  one  by, — strip  all  the  rigging, 
except  the  runner  pendents  (n),  off  the  damaged  mast.  Take  the  runners  and  tackles 
to  the  chains,  setting  them  taut,  two  fore  and  aft  guys  (m)  to  the  mast-head,  and  also 
a  girt-line  block  (k)»  Secure  the  mast  above  the  partners  with  fore  and  aft  tackles  (jt) 
and  heel-ropes  from  side  to  side  («).  Lash  the  purchase-block  (o)  to  the  mast-head. 
Whilst  this  is  being  done,  let  the  deck  be  well  shored  below.  When  all  is  secured,  saw 
the  old  mast  off  close  to  the  deck,  wedging  it  as  it  is  sawn ;  and  being  cut  through, 
move  it  aft  by  the  guys  and  heel-ropes  as  before.  Drive  a  large  bolt  into  the  head  of 
the  stump  (q)  remaining  in  the  hold ;  and,  the  lower  purchase-block  (r)  being  lashed 
to  it,  hoist  it  out.  The  new  mast  is  then  got  in  by  the  purchase,  as  before ;  and  when 
stepped,  the  upper  purchase-block  (o)  may  be  shifted  to  the  new  mast-head,  the  lower 


*  From  Darcy  Lever's  *  Younfr  Sea  Officer's  Sheet  Anchor,'  p.  70. 
t  From  Darcy  Lever,  p.  19* 
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one  toggled  to  the  selvagee  on  the  old  mast,  ind  the  ninnen,  gnyi,  &c,  beiiig  cnt 
off,  the  old  mast  may  be  hoisted  out  by  the  new  one." 

8UEER8. 

Used  for  lifting  and  manoeuvring  a  class  of  subjects  too  unwieldy  for  the  deriickv 
and  requiring  gi  eater  control  in  management  than  it  can  afford.  Amongst  the  aeremt 
practices  are  the  lifting  masts  into  ships  in  different  ways :  any  probable  ERgineer 
operations  uf  this  description  would  be  trifles  compared  to  them. 

Particular  attention  should  be  paid  to  the  mode  of  moving  sheen  from  plaes 
to  place  without  taking  them  down,  by  means  of  the  guys  and  heel-ropes. 

OEITINO   IN   LOWER  MA8T8   AND   BOWSPRIT. 

1.  Setting  vp  the  Sheers. 

ite  II.  fig.  3.  "  Sheers*  for  getting  in  the  lower  masts  and  bowsprit f  are  made  of  two  large 
spars :  a  strong  lashing  secures  them  by  their  heads  (a).  Over  the  head  of  the  8taeeri« 
at  the  lashing,  a  large  three  or  fourfold  block  (^),  according  to  the  size  of  the  1ai]geti 
mast  to  be  got  in,  is  secured,  connecting  itself  by  a  fall  to  another  block  (c).  At  Che 
head  of  the  sheers  are  four  ropes,  called  guysj  two  leading  fbrwardi,  and  two  afl  (d)m 
Also  at  the  upper  end  of  one  spar,  a  girt-line  block  (e)  is  made  tut,  and  its  line 
reeved  through  it :  this  is  to  hoist  up  a  man  in  case  of  emergency.  At  each  heel  of 
the  sheers  there  is  a  tail  tackle  (/)  leading  iSft,  and  two  others  (jf)  are  overhAoled 
forwards. 

**  Previously  to  the  sheers  being  raised,  two  planks  (1,  2),  long  enough  to  lie  owwr 
three  beams,  (which  are  shored  below,)  are  placed  upon  deck  on  each  side,  for  their 
heels  to  rest  on. 
;.  4.  **  The  lashing  of  the  sheers  is  passed  like  a  throat-seizing,  not  too  tant ;  and  then 

the  heels  of  the  sheers  are  drawn  asunder :  they  are  laid  over  the  taflhrel  (A,  fig.  4] ; 
and  (if  the  ship  do  not  carry  a  poop)  to  make  them  rise  easier,  a  spar  (t)  is  laid 
athwart  over  the  fife-rails.  The  lower  purchase-block  is  then  taken  forwards,  the  fall 
(k)  being  overhauled,  to  the  breast-hook,  or  the  ring-bolt  in  the  stem,  for  the  main- 
stay. 1'he  fall  being  taken  through  a  leading  block,  is  brought  to  the  capstan,  and 
hove  upon.  The  cross  spar  (i)  cants  the  sheers,  and  their  heels  are  prevented  from 
flying  forwards  by  the  tail  tackles. 

**  When  the  sheers  are  up,  they  are  moved  forwards  or  aft  by  the  guys  and  heel- 
ropes. 

*'  The  guys  arc  hauled  taut,  and  the  block  cast  off  from  the  breast-hook." 

2.  Getting  in  the  Mast,  Sfc. 

(.  ft.  "  The  niizen-mast  is  first  got  in ;  for  which  purpose  the  sheers  are  placed  before 

the  partners  or  hole  (cQ,  which  the  mast  is  to  enter;  and  the  lower  purchase-block  it 
lashed  on  a  little  al>ove  the  centre  of  gravity  of  the  mast,  that  it  may  have  a  cant 
upwards.  But  in  preference  to  this  lashing,  a  stout  sclvagee,  made  of  spun-yam, 
should  l>e  token  round  the  mast  (a),  the  bight  put  through  the  strap  of  the  lower 
purchase-block,  and  a  toggle  clapped  in.  This,  from  its  pliability,  will  be  sure  to 
hold,  and  is  quickly  done. 

"Two  girt-line  blocks,  one  on  each  side  of  the  mast-head  (6),  are  lashed,  to 
be  ready  to  get  the  rigging  overhead,  and  to  hoist  men  on  the  trestle-trees,  in  order 
to  place  it  properly.  The  end  of  the  girt-line,  which  was  made  fast  to  one  of  the  sheer- 
heads  (c),  is  taken  rouud  the  mast  under  the  bibbs.    This  is  called  a  back^rope. 


*  Frum  Darcy  I.«ver,  pp.  17,  18. 

t  In  Dockyards  this  is  done  by  either  iifandinK-Hhccrs  on  the uharf,  aa  at  ^^'oolwich.  or hya  ahecr- 
hulk,  aa  at  l>evonport.    TLc  uImvc  ami  luiluvtinK  arr  tuM)uri*c»  un  vmrrittnct  abroad. 


'a/at  WeaJ/.SlfSuihlTr'lht-n.li-S^ 


^^       i 


Jtlai  tfr^l.-  ..v.  Ui«k  ttr^smil 


J-hf  Vrjlf  .V  Ill.-h  U' 
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**  When  the  mist  is  high  enough,  this  baek-repe  it  hauled  apon,  which  places  it  in 
a  vertical  direction  over  the  partners  or  hole  (d).  Some  hands  on  deck  also  assist  at 
the  heel  of  the  mast,  to  make  it  enter.  The  purchase  fall  is  then  eased,  and  when 
fiiirly  entered,  they  lower  away ;  the  people  in  the  hold  placing  the  tenon  (e)  in  the 
heel,  into  a  mortise  of  a  large  piece  of  oak  timber,  called  a  iiep,  which  is  bolted  on 
the  upper  part  of  the  kelson. 

"  When  the  mizen-mast  is  fixed,  the  sheers  are  moved  forward  by  the  jguys  and 
heel-ropes,  as  seen  in  fig.  2,  and  placed  before  the  partners  of  the  main-mast.  This 
and  ihejore-nuui  are  got  in,  and  stepped,  in  the  same  manner." 

N.  B.  When  very  large  sheers  have  to  be  set  up  from  the  ground,  it  will  be  best  done 
by  a  pair  of  small  sheers  at  the  head  in  the  first  instance,  so  as  to  give  them  sufficient 
slope  for  the  application  of  the  power  by  which  they  are  to  be  raised. 

GYN. 

Applicable  when  the  weight  to  be  raised  is  to  have  little  or  no  lateral  motion,  as  in 
the  Artillery  Gyn,  Plate  III.  The  <  cheeks  *  (or  front  legs)  of  this,  together  with  the 
windlass,  can  also  be  used  as  sheers,  especially  in  getting  up  ordnance  on  towers,  &c., 
where  the  parapet  is  thick  enough  to  allow  the  gun  to  rest  well  upon  it  when  first 
brought  in  over  the  exterior  crest,  as  in  most  cases  the  sheers  must  be  set  up  afresh 
before  they  can  be  used  for  mounting  the  gun,  or  removing  it  to  the  interior  of  the 
work.  The  pry-pole  is  equally  available  as  a  derrick,  particularly  such  as  shewn  in 
Plate  I.  Hence  the  singular  value  of  this  engine  when  well  fitted  and  finished,  as 
combining  in  itself  the  capabilities  of  derrick,  sheers,  and  gyn. 

In  the  Engineer  Department  this  is  seldom  used,  except  in  such  very  temporary 
arrangements  for  sawing  timber  as  either  do  not  admit  of  sinking  a  regular  saw-pit, 
or  where  the  logs  lie  so  widely  scattered  that  it  is  easier  to  bring  the  saw  to  them 
than  them  to  the  saw.  The  timber  is  hauled  up  between  two  rough  gym,  one  at  each 
end,  high  enough  to  allow  play  for  the  '  pit-sawyer '  standing  on  the  ground :  it 
is  steadied  by  lashings,  or  by  resting  on  cross-bars,  which  are  removed  as  required,  to 
allow  the  saw  to  pass.  These  gyns  need  only  be  of  light  spars  to  suffice  for  very 
heavy  baulk,  and  require  no  iron  fitments,  it  being  enough  to  lash  the  three  pole-heads 
together.  R,  J.  N. 


DIALLING. 

In  all  Dials,  the  Gnomon  represents  the  Axis  of  the  Earth :  hence  its  angle 
(l.  fig.  2,  Plate)  with  the  horizon  is  the  latitude  of  the  place,  and  it  lies  in  the  plane 
of  the  meridian. 

The  hour-lines  are  the  projections  of  the  horary  meridians,  given  by  the  intersec- 
tions of  their  planes  with  that  of  the  horizon,  or  dial. 

There  is  a  great  variety  of  dials,  according  to  whether  they  are  horizontal,  obUque, 
or  vertical,  and  also  depending  on  their  aspect  with  reference  to  the  sun ;  but  the 
above  principle  is  common  to  all ;  and  the  Horizontal  is  the  only  one  that  will  be  here 
noticed,  as  being  the  simple  form  of  which  all  the  rest  are  only  more  or  less  curiously 
elaborate  projections,  and  also  as  being  by  far  the  most  generally  useful,  at  outposts 
and  other  remote  places,  where  there  are  seldom  clocks,  and  where  it  is  otherwise 
often  difficult  to  obtain  even  a  tolerable  approximate  to  correct  time.* 

*  Should  the  necessary  instruments  not  be  mt  hand,  the  latitude  in  the  northern  hemisphere  may 
be  obtained  with  suflldent  accuracy  by  the  careful  use  of  a  Gunner's  quadrant  (or  other  like  simple 
cuntrivancc)  from  the  Ovation  of  the  Pols  star.    In  the  southern  hemisphere  we  have  no  such 
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Fig.  I .  The  roost  con?enieiit  of  the  trigonometrical  dements  to  reeeite  the  projeefciaiis  fer  tbe 

hour-lines  is  the  '  cosine '  of  the  hour ;  therefore  divide  the  drcnrnferenoe  of  tlie 
into  24  equal  parts,  abybcycd,  &c.  for  hours ;  join  at^,btf,ei/,io  ohtaia  the 
*  cosines ;'  and  in  fig.  2  reduce  a  a,  b  6,  c  c,  &c.,  as  sines  of  the  angle  l 
Apply  these  sines  to  the  '  cosines '  a  a,  b  6,  c  c  (in  fig.  1),  as  a  1,  b  2,  c  S,  &e.  s  thta 
the  radii  from  the  centre  f —  y  1 1,  f  2  ii,  f  3  iii|  &c.,  will  he  the  required  hofwHnw 
The  like  process  must  of  course  be  followed  for  half  and  quarter  hours. 

T,  fig.  1,  is  the  thickness  of  the  gnomon. 

In  southern  latitudes,  the  p.  m.  hours  will  be  on  the  left  of  the  gnomon,  thoee  of 
A.  M.  on  the  right. 

The  angle  l  (fig.  2)  of  the  gnomon  would  in  fig.  1  be  placed  at  f  i^,  whidi  iieitlier 
looks  nor  answers  so  well  as  when  the  gnomon  has  a  more  central  podtion  t  to  cflM 
this  the  hour-circle  is  advanced,  as  shewn  in  fig.  3,  though  the  divisions  are  only  om- 
tinuations  of  the  original  projection  of  the  radii,  as  given  on  the  dotted  drde» 
(repeated  for  the  sake  of  clearness,)  as  a  copy  of  fig.  2. 

A  cylindricd  pedestal  and  circular  dial  will  be  found  more  convenient  lor  a^iiMU 
ment  than  those  of  a  square  or  rectilineal  form  in  plan ;  on  these  last,  onee  baQt,  tiM 
position  of  the  did-plate  cannot  be  corrected  without  bdng  set  awry.  The  width  of 
the  gnomon,  as  given  in  figs.  2  and  3,  is  not  in  proportion ;  when  made  in  ei^per  or 
brass,  it  need  not  be  thicker  than  f  f'. 

MBMORANDUlf. 

In  reference  to  the  second  paragraph,  if  the  eye  is  fimiiliarized  with  the  petition  of 
the  hour-lines  of  the  place  as  given  on  the  sun-did,  the  watch  and  podcet-eompesa, 
so  long  as  the  sun  can  be  seen,  may  be  sulwtituted  for  each  other  when  dther  may  be 
wanting  in  a  strange  or  an  intricate  country,  in  a  forest,  &c.,  as  a  guide  to  the  general 
direction  of  one's  route ;  premising  that — 

A.  At  12  A.  M.  the  Sun  must  be  due  South  in  the  northern  hemisphere,  and  North 

in  the  southern ;  at  6  a.  m .  and  6  p.  if.  he  must  be  due  East  and  West  respec- 
tively, whether  seen  or  not ;  and  at  12  p.  m.,  due  North  in  the  northern,  and 
South  in  the  southern  hemisphere, — under  which  last  circumstances,  strictly 
speaking,  he  can  only  be  seen  within  the  frigid  zones. 

B.  Also,  that  at  either  pole  there  will  be  no  correction  for  the  hour-lines,  as  given 

in  fig.  2,  as  the  axis  is  perpendicular  to  the  horizon ;  and  at  the  Equator, 
where  the  axis  is  horizontd,  the  hour-lines  will  be  paralld  to  the  also  hori- 
zontd  gnomon. 

Time,  from  the  Compasi, 

Ex,  In  latitude  60""  N.,  as  given  in  figs.  1,  2, 3. 

The  bearings  (due)  of  j  XII.   xi.     X.    IX.   VIH.  VIL    VL 
vrill  be  respectivdy  .  .  .  .  0*      13^    27°    41**    57**      73**     90** 
as  nearly  as  may  be  apprehended  by  a  common  compass ;  the  bearings  for  the  upper. 
line  being  due  East, — for  the  lower  line,  due  West.    Hence,  where  there  is  no  mag* 
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VIIL 

IX. 

V. 
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IIL 

107* 
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139** 

ainstance,  but  the  latitude  of  the  place  may  be  obUuned  from  a  good  luMp,  Under  like  dvenas- . 
stances  as  to  instruments,  the  meridian  can  be  laid  down  by  two  vertical  rods,  saj  100  yarda  aputt, 
lined  on  the  Pole  star ;  or  br  dressing  one  of  them  on  the  line  given  by  the  same  star  and  wma 
known  object.  In  the  southern  hemisphere,  the  simplest  mode  is  by  bisecting  the  aogiea  a  «  a, 
B  A  B,  &c.,  given  by  equal  shadows  of  an  upright  c«itral  wire  (a,  fig.  4)  on  the  respective  concentric 
circles  a  bc,  &c.,  drawn  on  a  white  surfue.  In  all  these  rude  contrivances  the  operations  ■hould 
tie  repeated  many  times,  and  the  average  of  the  Acs/  rentlin  onlp  should  be  adopted. 
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netic  variation,  these  bearings  of  the  Sun,  by  compass,  would  point  out  their  respec- 
tive hours.    Suppose,  however,  that  this  variation  is  10°  £.,  the  above  will  become — 

XII.    I.    II.    III.    IV.     V.    VI.    VII.    VIII.    IX. 

47°     63°    80°     97°      113°    129° 

VIII.    VII.    VI.    V.     IV.    III. 
67°      83°    110°  117°  133°  149** 

— and  these,  once  determined  by  projection,  (or  else  actually  taken  off  by  the  compass 
from  a  sun-dial),  and  written  (like  the  dial  of  a  watch)  Inside  the  top  of  the  compass 
case,  will  answer  nearly  enough  for  a  considerable  range  round  the  spot  for  which 
they  were  computed,  considering  the  rudeness  of  the  operation. 

Bearings,  from  the  Watch, 

Keeping  paragraph  a  in  mind,  the  problem  is,  given  the  hour  and  direction  of  the 
Sun,  to  find  the  nearest  Cardinal  Point. 

Ej^.  Suppose  at  4  p.  m.  the  direction  of  the  Sun  is  a  s,  fig.  5 ;  required  the  direc- 
tion of  the  West }  ^ 

At  4  p.  M.  the  due  bearing  of  f.  iv.  (fig.  1)  is  57°;  hence,  looking  towards  the  Snn, 
its  bearing  (or  that  of  f'iv.)  is  33°  (=  Z-  iv.  f' vi.)  from  the  West ;  and  if  this  be 
laid  off  on  as  by  the  eye,  or  at  most  by  the  help  of  two  sticks,  as  a s,  a  w,  the 
latter  will  point  due  West.  R.  J.  N. 
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Operations  necessarily  a  combination  of  the  tea  and  land  forces,  under  the  control 
and  superintendence  of  the  former ;  and  hence  disembarkation  and  embarkation  are 
services  forming  what  are  termed  conjunct  expeditions,  on  a  small  scale  for  predatory 
purposes,  or  on  a  large  scale  of  operations  for  conquest,  or  for  transporting  an  army 
to  the  theatre  of  war  in  a  foreign  country. 

In  explaining  the  mode  of  executing  the  important  duties  of  disembarkation  and 
embarkation  in  detail,  they  are  only  noticed  as  combined  operations  of  the  two  Ser- 
vices, land  and  sea.  As  regards  naval  operations  alone,  they  will  be  omitted,  having 
no  reference  to  military  subjects. 

The  article  will  be  divided  into  the  following  Sections : 

1.  Disembarkation  and  Embarkation  of  Field  Artillery. 

2.  „  „  Siege  Artillery  and  Stores. 

3.  Embarkation  of  Horses. 

4.  Disembarkation  of  Infantry. 

5.  Naval  Arrangements  for  ditto. 

6.  General  Orders  and  Instructions  of  the  Oflicers  commanding  the  Army  in 

Egypt  in  1801. 

7.  General  Remarks. 

SECTION    I. 
ON    DI8EMBARKIN0   AND    EMBARKING    BATTERIES   OF   FIELD   ARTILLERY.'^ 

1.  The  disembarkation  and  embarkation  of  field  artillery  may  take  place  under  cir- 
cumstances so  various,  that  separate  instructions  for  each  mode  of  proceeding  would 
be  endless.  The  following  directions  are  formed  upon  general  principles  which  will 
be  found  applicable  to  nearly  all  the  cases  which  are  likely  to  occur ; — such  as  disem- 


*  Taken  from  tbe  Instructions  and  Regfolations  for  Field  Battery  Exercises  of  the  Royal  Artillery. 
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barking  or  embarking  from  a  beach; — from  a  wharf; — ^with or witlioiit  bo«t» ;— ift 
presence  of  an  enemy ; — ^when  all  the  carriages  are  to  be  in  one  ship,  wltliout  honei ; 
—when  portions  of  horses  and  carriages  are  to  be  in  the  same  ship,  Ac*  &c  Of 
course  all  arrangements  of  every  kind  must  be  subject  to  the  control  and  anthofitj  of 
the  General  commanding. 

2.  The  embarkation  of  the  guns  and  carriages  in  boats  should  form  part  of  the 
exercise  to  be  taught  to  each  company ;  and  one  or  two  boats  should  be  fitted  for  the 
purpose  of  embarking  and  disembarking  in  the  hct  of  the  enemy.  The  hones,  of 
course,  would  not  be  embarked ;  but  the  battery  should  march  to  the  place  of  embark* 
ation  complete  in  all  respects ;  and  it  is  under  this  supposition  that  the  following 
directions  haye  been  drawn  up.  Circumstances  may  render  a  departure  from  them 
necessary,  but  the  general  principles  may  always  be  adhered  to,  and  the  detaib  will 
not  be  thought  too  minute,  when  the  confined  space  of  a  ship  is  taken  into  oonaideF- 
ation — ^how  everything  must  be  heaped  and  crowded  together,  and  how  liaUe  amall 
articles  are  to  be  mislaid,  and  not  available  when  they  are  wanted,  which  la  of  the 
same  consei^uence  at  the  time  as  if  they  were  lost  to  the  service* 

8.  Field  batteries  should  always  be  embarked  by  the  Officers  and  men  belonging  to 
them,  who  will  then  know  where. each  article  is  stowed;  and  much  time  wiD  of 
course  be  saved  in  their  disembarkation,  which  is  always  more  or  less  attended  with 
hurry  and  confusion. 

4.  When  a  new  battery  is  issued  from  store,  the  harness  should  be  property  fitted 
to  the  horses ;  and  all  the  articles  of  equipment  properly  fixed  to  the  carriages ;  after 
which,  everything  is  to  be  re-packed  in  the  vats  and  cases  for  their  reception. 

5.  The  embarkation  on  board  all  the  ships  should,  as  much  as  possible,  be  going 
on  at  the  same  time ;  but  this  must  of  course  depend  upon  circumstances,  and  must 
be  left  to  the  discretion  of  the  Commanding  Officer.  In  some  cases  it  may  be  practi- 
cable to  embark  the  horses  and  the  ammunition  at  the  same  moment ;  the  latter  down 
the  after  hatchway,  and  the  horses  down  the  main. 

Embarking  the  Guiu  and  Carriagea, 

6.  Some  previous  notice  should  be  given  to  the  Commanding  Officer,  in  order  that 
he  may  make  the  necessary  interior  arrangements:  he  should  be  told  the  names, 
numbers,  and  tonnage  of  the  transports  allotted ;  whether  horses  and  carriages  are  to 
be  in  the  same  ship ;  the  number  of  horses  each  ship  will  contain ;  and  whether  the 
embarkation  is  to  l)e  from  a  wharf  or  beach. 

7.  If  the  battery  is  to  l)e  embarked  immediately  on  its  arrival,  an  Officer  is  to  be 
sent  forward  to  ascertain  the  precise  spot  for  the  embarkation ;  with  the  extent  of 
wharf  or  beach  which  can  be  allowed  for  the  battery,  which  should  occnpy  as  little 
ground  as  possible,  if  other  troops  or  batteries  are  also  to  embark.  Should  the  place 
not  be  the  most  eligible  for  the  embarkation  of  the  horses,  which  is  the  principal  difll- 
culty,  he  must  endeavour  to  get  it  changed.  He  will  ascertain  the  number  of  boats 
assigned,  which  should  continue  attached  to  the  battery  till  the  whole  of  it  is  em- 
barked ;  and  he  will  state  the  probable  time  of  its  arrival,  that  the  boats  may  be  in 
attendance.  He  will  return  and  meet  the  battery,  reporting  the  localities,  facilities, 
&C.,  &c.,  for  the  embarkation.  This  is  very  essential,  as  any  changes  in  the  previous 
arrangements,  which  may  become  necessary  in  consequence  of  his  report,  may  lie 
more  conveniently  made  before  the  battery  arrives  at  the  place  of  embarkation,  where 
any  unexpected  alteration  would  add  to  the  unavoidable  hurry  and  confusion  which 
generally  attend  such  operations. 

8.  Two  men  are  to  be  told  off  to  each  carriage,  one  of  whom,  for  the  gun,  will  be 
the  non-commissioned  officer  in  charge  of  the  subdivision,  and  who  is  answerable  for 
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the  proper  embarkation  of  it ;  lie  will  prepare  pieces  of  ba^  as  follows,  Tiz. :  one  for 
each  driver,  with  his  name  and  station,  to  tie  on  his  haniess ;  and  one  for  each  car- 
riage, ¥rith  its  name  and  the  names  of  the  drivers  attached  to  it,  to  nail  on  the  head 
of  the  harness-vat.  The  jobbing  smith  is  to  be  one  of  the  men  told  off  for  the  forge ; 
the  wheeler  for  the  wheel  carriage ;  and  the  non-commissioned  officer  or  gunner  in 
charge  for  the  spare  ammunition  and  store  waggons ;  the  collar-maker  will  super- 
intend the  harness.  The  men  thus  told  off  vrill  amount  to  about  thirty-two,  whidi  will 
be  sufficient  for  the  embarkation  of  the  guns  and  carriages ;  the  other  men  will  be 
required  for  the  horses. 

9.  On  the  arrival  of  the  battery  at  the  place  of  embarkation  it  is  to  be  dimwn  vp 
in  line,  in  column  of  half-batteries,  or  of  divisions,  according  to  the  space,  but  in  as 
compact  order  and  as  close  as  is  consistent  with  the  due  performance  of  the  molti- 
fisrious  operations  which  are  required.  The  horses  are  to  be  taken  out,  and  drawn  up 
in  tlie  same  order  as  the  battery ;  dose  to  it  if  there  be  room ;  if  not,  in  the  most 
convenient  spot  near  at  hand.  The  harness  is  to  be  taken  off  and  packed ;  and  the 
horses  will  afterwards  be  led  to  the  place  of  embarkation  as  they  are  called  for. 

10.  A  harness-vat  should  be  provided  for  the  harness  of  each  carriage ;  and  a  large 
case  for  each  gun  and  its  waggon,  and  one  for  each  two  of  the  remaining  carriages,  u 
also  one  for  the  lighter  articles  of  the  store  waggon.  Into  these  cases  many  of  the 
stores  are  to  be  put,  such  as  intrenching  tools,  lanthoms,  forage-cords,  picket-rope, 
prolonge,  &c,  and  any  of  the  smaller  articles.  These  vats  and  cases  are  absolutely 
necessary  when  it  is  known  that  the  voyage  is  likely  to  occupy  more  than  a  fow  days, 
or  when  more  than  one  battery  is  to  be  embarked  in  the  same  ship,  or  when  the  ship 
is  likely  to  be  crowded.  In  disembarking  they  must  be  carefully  preserved,  headed 
up,  and  sent  on  board  the  transport,  or  into  store.  When  there  are  no  cases,  the 
stores  must  be  secured  to  the  carriages,  or  tied  together  as  firmly  as  possible :  the 
intrenching  tools  may  remain  with  the  carriages. 

11.  The  harness  for  each  carriage  should  be  embarked  with  it,  because  in  the  event 
of  a  horse  ship  being  lost,  the  horses  may  be  replaced,  but  the  harness  cannot. 
Each  set  should  be  well  secured  together  with  a  forage-cord  or  lashing-rope,  and  a 
piece  of  basil  with  the  driver's  name  tied  to  it  The  harness  for  each  carriage 
should  be  packed  under  the  superintendence  of  the  collar-maker  in  a  separate  vat, 
which  should  be  placed  near  the  horses :  one  of  the  gunners  vrill  receive  from  the 
non-commissioned  officers  some  tacks,  and  the  piece  of  basil  vrith  the  name  of  the 
carriage,  which  he  vrill  nail  on  the  top  of  the  vat :  as  soon  as  the  harness  is  packed, 
the  gunner  vrill  put  on  the  head  of  the  vat  and  nail  on  the  diine-hoop  inside  the 
staves :  after  which  the  vat  is  to  be  rolled  dose  to  its  own  carriage.  When  there  are 
no  vats,  it  is  still  more  essential  that  each  set  should  be  well  secured  together,  as 
before  stated ;  the  sets  belonging  to  each  carriage  vrill  then  be  collected  and  placed 
close  to  it.    The  harness  is  the  last  thing  to  be  embarked. 

12.  If  there  be  room  to  draw  the  battery  up  in  line,  and  all  the  carriages  are  to 
be  embarked  in  the  same  ship,  the  waggons  will  cover  thehr  respective  guns  i  the 
other  carriages  in  two  lines,  viz.,  the  spare  ammunition  waggons  on  the  left  of  the 
guns,  the  wheel  carriage  covered  by  the  store  waggon,  and  the  forge  on  the  left  of 
the  whole.  When  the  carriages  are  not  all  to  be  in  the  same  ship,  the  additional  car- 
riages must  be  equally  divided  among  the  subdivisions. 

13.  If,  from  want  of  room^the  battery  is  drawn  up  in  column  of  divisions,  and 
all  the  carriages  are  to  be  in  the  same  ship,  the  spare  ammunition  carriages,  wheel 
carriages,  store  waggon,  and  forge,  are  to  be  at  the  head  of  the  column :  when  the 
carriages  are  to  be  in  different  ships,  these  carriages  are  to  be  equally  distributed 
among  the  subdivisions. 
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14.  If  Ixmis  are  to  be  employed,  their  number  will  of  course  depend  apon  their 
tonnage ;  and  their  loads  must  be  regulated  by  the  state  of  the  weather  and  the 
distance  of  the  vessels. 

15.  In  embarking  from  a  beach  it  may  be  necessary  to  erect  small  sheen,  made  at 
a  couple  of  top-gallant  masts,  which  should  be  previously  prepared  for  that  purpoae. 

16.  If  the  embarkation  takes  place  from  a  wharf,  the  batteiy  must  be  drawn  up  in 
the  most  convenient  place  near  at  hand,  and  everything  prepared  as  directed.  If 
there  are  cranes,  and  the  boats  are  much  below  the  top  of  the  wharf,  the  gnus  and 
ammunition  boxes  should  be  lowered  into  the  boats  by  means  of  them ;  but  when 
the  gunwales  are  nearly  level  with  the  wharf,  the  ammunition  boxes  may  be  moie  ex- 
peditiously put  on  board  by  hand ;  and  if  there  are  no  cranes,  the  guns  may  be  per- 
buckled  into  the  boats.  Light  6-pounders  are  easily  managed,  but  these  directions 
apply  more  particularly  to  the  9  and  12.pounders. 

17.  The  men  told  off  to  the  carriages  will  prepare  them  for  embarkatioii.  Thej 
will  take  off  the  side-arms  and  secure  them  together,  take  out  the  elevating  screw, 
unkey  the  cap-squares,  scrape  the  wheels,  unlash  the  ammunition  boxes,  and  coil  np 
the  lashing-ropes.  Each  carriage  when  called  for  is  to  be  run  forward  to  the  boat  or 
crane ;  the  gun  is  to  be  unlimbered  and  dismounted ;  the  ammunition  boxea,  sheila, 
wheels,  &c.,  &c.,  to  be  taken  off;  the  washers  and  linch-pins  must  be  carefully  pvt 
away  in  the  slow-match  box,  and  in  the  small  box  between  the  limber  boxes :  if  thej 
are  left  in  the  axle-tree,  they  are  liable  to  be  lost. 

18.  An  intelligent  man  from  each  subdivision  must  be  stationed  in  the  hold,  thai 
he  may  be  acquainted  with  the  situation  of  everything  belonging  to  iL  Every 
article  must  be  stowed  away  with  the  greatest  care,  and  arranged  in  the  best  manner 
possible,  so  as  to  be  got  at  without  delay :  the  marked  side  should  invariably  be  in 
sight,  which  vnll  often  save  much  trouble  and  delay  in  disembarking. 

19.  Those  articles  which  will  be  the  last  required  when  disembarking  are  to  be 
the  first  to  be  embarked.  When  all  the  carriages  are  to  be  in  one  ship,  the  dividona 
and  everything  belonging  to  them  should  be  kept  together  as  much  as  potsible. 
The  first  carriages  to  be  embarked  are  the  square  ammunition  waggons,  store  carriage, 
wheel  carriage,  and  forge  ;  these  are  to  be  stowed  forward :  the  third  division  next 
to  them,  and  before  the  main  hatchway :  the  second  division  next  to  the  third ;  and 
if  any  part  of  it  comes  under  the  hatchway,  the  first  division  must  be  put  on  the  top 
of  it,  directly  under  the  hatchway :  if  there  be  room,  the  second  division  may  be 
stowed  abaft  the  hatchway  :  the  whole  of  the  guns  are  to  be  together  directly  under 
it.  Should  two  batteries  be  embarked  in  the  same  vessel,  they  should  be  stowed 
away  on  different  sides  of  her. 

20.  The  guns  should  generally  be  in  the  bottom  of  the  hold ;  their  vents  turned 
downwards,  and  a  fid  in  them  to  prevent  their  being  choked.  In  some  cases  when 
the  battery  is  a  light  one,  two  of  the  guns,  light  G-pounders,  may  be  lashed  on  the 
deck,  if  the  voyage  is  not  likely  to  last  more  than  two  or  three  days. 

21.  When  the  battery  is  embarked  in  different  vessels,  every  part  should  be 
complete,  and  a  proportion  of  general  stores  be  on  board  of  each,  so  that,  in  the 
event  of  the  loss  of  a  ship,  the  remaining  part  of  the  battery  may  not  be  disabled. 

22.  If  the  voyage  is  likely  to  last  more  than  a  day  or  two,  the  cartouches  with  the 
ammunition  must  be  taken  out  of  the  boxes,  and  stowed  in  the  magazine :  one  or  two 
intelligent  men  in  the  hold  must  be  told  off  to  this  duty.  The  ammunition  must  be 
so  placed,  that  whatever  part  belongs  to  any  particular  carriage  may  be  got  at 
without  difficulty.  When  the  cartouches  are  not  taken  out,  the  boxes  must  be  stowed 
well  aft  in  the  hold,  or  between  decks,  and  they  should  be  well  covered  with  wadmill- 
tilts,  hair-cloths,  or  the  tents  of  the  battery. 
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23.  When  the  disembarkation  it  likely  to  be  opposed,  the  transports  should  not  be 
loaded  or  lumbered  up  with  anything  which  will  occasion  delay  in  getting  out 
the  battery  that  may  be  required  to  accompany  the  troops  in  the  immediate 
advance,  or  which  may  be  necessary  to  cover  the  landing  of  the  main  body  of  an 
army. 

24.  When  no  opposition  is  expected,  the  vessel  may  be  more  filled,  but  the  battery 
should  be  so  placed  as  to  be  most  readily  got  at. 

Embarking  the  Horses, 

25.  The  embarkation  of  the  horses  is  of  more  importance  than  that  of  the  gnnt, 
particularly  if  it  be  necessary  to  take  them  abngside  the  vessel  in  boats;  in  bad 
weather  the  guns  and  carriages  are  easily  hoisted  in,  but  the  horses  cannot  be :  if 
the  embarkation  of  both  therefore  cannot  go  on  at  the  same  time,  the  horses  should 
be  embarked  first. 

26.  The  horses  are  to  be  embarked  in  the  same  order  as  the  carriages,  taking  care 
that  the  officers'  and  non-commissioned  officers'  horses  are  on  board  with  the  sub- 
divisions to  which  they  belong.  The  farriers  and  shoeing-smiths  should  be  dis- 
tributed in  dififerent  ships,  and  those  which  have  none  should  be  visited  by  them 
during  the  voyage. 

27.  The  embarkation  of  the  horses  on  board  all  the  ships  should  as  much  as 
possible  be  going  on  at  the  same  time.  If  in  boats,  the  first  that  comes  should  have 
a  proportion  for  one  ship,  the  next  boat  for  another  ship,  and  so  on ;  as  by  attempting 
to  complete  one  ship  before  another  is  begun  upon,  it  will  often  happen  that  the 
horses  are  kept  waiting  alongside,  and  the  other  ships  are  unemployed. 

28.  Horse  ships  are  always  provided  with  slings  for  hoisting  in  the  horses ;  they 
are  made  of  stout  canvas,  and  are  about  6^  or  7  feet  long,  and  from  2^  to  2|  feet 
wide:  these  should  be  minutely  inspected  by  the  farrier  and  shoeing-smiths,  and 
if  their  appearance  is  in  any  degree  suspicious  they  should  not  be  used,  but  new 
ones  prepared,  which,  when  there  are  materials,  should  be  made  by  men  of  the 
battery. 

29.  There  are  different  ways  of  embarking  horses,  which  arise  from  local  circum- 
stances, and  each  of  them  requires  a  different  mode  of  proceeding. 

30.  First.  When  the  transports  can  come  alongside  the  wharf  and  take  the  horses 
on  board  at  one  operation.  Second,  When  the  transports  cannot  come  alongside,  and 
it  is  necessary  previously  to  embark  the  horses  in  boats.  Third,  When  the  hones 
are  embarked  in  boats  frt>m  an  open  beach ;  or  when  the  gunwales  of  the  boats  are 
nearly  level  with  the  wharf,  either  from  its  being  high  water,  or  from  there  being 
little  rise  or  fall  of  the  tide. 

31.  The  embarkation  of  horses  frt>m  a  beach,  or  frt>m  a  wharf,  in  boats,  as  also 
the  hoisting  them  from  a  wharf  when  the  vessel  is  alongside,  is  carried  on  by  the 
artillerymen,  assisted  by  the  sailors.  When  the  vessel  is  at  a  distance,  the  men  who 
are  in  the  boats  with  the  horses  must  assist  the  sailors ;  and  it  is  desirable  that  an 
Officer  should  be  on  board  to  superintend. 

32.  The  first  case  (see  No.  30)  is  the  best,  easiest,  and  most  expeditbus ;  re- 
sembling in  all  respects  the  hoisting  a  cask  in  and  out  of  the  hold.  The  following 
preparations  in  the  ship  are  necessary :  The  main-yard  is  to  be  topped  up  as  for 
hoisting  in  a  boat.  A  tackle  is  to  be  rigged  to  that  part  of  it,  under  which  the  horse 
will  be  brought  for  hoisting  in ;  a  leading-block  is  to  be  on  board,  through  which  the 
running  end  of  the  tackle  is  to  be  passed,  which  may  be  brought  on  shore,  to  give  the 
men  a  longer  run ;  or  it  may  be  kept  on  board.  A  similar  tackle  is  to  be  rigged  to 
the  main-stay,  directly  over  the  middle  of  the  hatchway,  for  lowering  the  horses  into 
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Uia  holdi  there  ii  alio  ■  leadinR-bloct  to  this  tackle,  liul  the  running  end  of  lie* 
tulle  b  to  be  kepi  on  houil,  aud  lUe  rtmning  block  of  it  tecured  to  the  runtung 
block  of  the  mtin-j'trd  tackle. 

3S.  When  the  ihip  cannot  come  lo  cloie  to  the  wharf  aa  to  bring  (he  Lone 
du^ctly  under  the  Uckle,  one  end  of  a  jtroog  guj  must  be  lecured  to  the  loner  hlock 
of  the  main-^anl  tackle,  and  a  turn  or  two  taken  raund  t  poal ;  it  miut  lie  eased  off 
gradnUly  a<  the  horse  rises,  to  jiment  tii«  sninging  against  the  ship :  when  he  ji 
(lireclly  under  the  tackle,  the  guy  tnuit  be  let  go. 

31.  Tliere  muil  be  ■  double  gaj  made  fast  to  the  hone')  head,  one  end  of  which 
is  to  be  on  ihore,  the  other  on  board,  to  keep  his  head  steady,  and  in  inch  a 
directiuri  tliat  it  oiBf  not  strike  against  anything:  too  much  altentiaii  cannot  he  paid 
lo  have  Ihia  rope  under  couHDand,  particntarly  in  lowering  the  hone  into,  or  hoittiBg 
him  out  of,  the  hold  ;  liir  in  the  former  caic,  as  soon  as  hit  feet  touch  the  ground,  be 
ta  apt  to  spring  up,  and  if  his  bead  be  not  directly  under  the  halchwi;',  and  ever; 
tUng  clear  abore  him.  he  may  strike  liii  bead  and  be  niiaed.  A  sboeing-smilh 
ihould  he  in  the  bold  of  each  thip  la  receive  the  horse*,  and  if  there  are  not  enough 
for  this,  they  ahould  he  sent  from  ship  to  ship. 

35.  Hortea  should  generally  be  blindfolded,  which  prevents  their  beiug  frightened 
and  troublenonie.  A  burse  rei|uires  at  leaat  four  nieu  beiides  the  driver  to  sling  him, 
vix.,  one  on  each  side,  one  at  liia  hreait,  and  one  beliind.  One  end  of  the  lUng 
ii  paaied  under  hia  belly,  and  both  ends  made  to  meet  over  his  hack  ;  one  of  the  men 
passes  his  loop  or  handle  through  the  other  ;  it  is  received  by  the  man  on  the  other 
side,  who  hauls  it  through,  hooking  the  tackle  to  it,  both  men  holding  up  the  cads  of 
the  tling.  The  men  at  the  breast  and  hreecli  bring  their  ropes  round  and  make  Ibroi 
fait  to  the  grummets  or  thimbles.  The  driier  holds  the  horse's  head,  and  makes  fail 
the  guy  lo  it. 

36.  The  horse  being  ready,  the  word  '  Haal-^mif'  is  given,  and  the  men  at  the 
main-yard  tackle  whip  him  up,  the  slack  of  the  stay-tackle  beiug  hauled  in  as  the 
horse  rises,  his  head  not  being  let  go  tilt  he  is  fnirly  olT  the  ground,  and  deprived  of 
the  power  of  injuring  himself.  When  the  maid-ratd  lackle  ia  high  enongb,  a  turn  it 
tube  taken  wWi  the  ftn  or  the  clay-taAb,  nNmd  a  baUyini^lM,  Md  tbe  ■itfk.yMd 
tackle  eaaed  off  till  the  bone  lemtin*  totpended  by  the  it  ay  tf Mn  akae,  and  hiifi 
ffiteetly  over  the  centre  of  the  batdiway;  the  itty-taeUe  1*  tbcB  cued  off  till  the 
hoTte  ia  in  tha  hold.  The  slingt  u«  tben  taken  off,  and  he  ta  led  to  Ua  pbe* 
•nd  baled  np;  the  flnt  bones  alwayi  being  led  forward,  or  aft,  a*  theah^illaj  the 
(taUa  neareit  the  hatchway  being  reaemd  fiir  the  banea  wblefa  ■!«  Irat  to  ba  landed. 

37.  The  Mcond  case  (see  No.  30)  it  more  tediont ;  doobla  linw  It  reqmred  to  boat 
and  lower  the  hone*,  at  each  opention  mntt  be  twice  perfbraed;  to  tbla  autt  be 
added  the  time  oeen^ed  in  the  pattage  of  the  boati  to  and  frnm  the  maad. 

3S.  Sand  or  tttaw  nott  be  put  into  the  boatt  to  preterre  their  bottoiat,  aad  to 
prefent  the  bonet  tUpping.  "nkey  tbonld  tiand  athwart,  the  bead  of  me  bona  beiag 
OB  the  ttarboard  Me,  and  the  head  of  the  nest  to  him  on  the  lirboard  dda.  Tba 
driven  are  to  ail  on  the  gunwale,  or  stand  between  the  hone*. 

SO.  Sheen  or  a  doriek  are  abacdately  neeetitrj,  beoanae  the  ladde  miMt  be  ol 
ttMih  a  deaeription  u  to  raiae  the  bone  off  the  gnwiid  ioitantaneoiidy,  which  a  naae 
cannot  do.  There  are  boiea  into  whidi  the  henet  may  be  made  to  walk,  and  which 
may  then  be  raised  by  a  crane ;  but  theae  boiea  cannot  be  expected,  or  even  naed, 
when  many  hortet  are  to  be  embarked.  Tba  bead  at  the  derrick  mnat  incliBa 
inwards  while  the  bone  ia  ri^g;  but  when  he  it  high  enongh,  the  head  al  Ibe 
derrick  or  sheen  must  be  forced  out,  to  bring  the  ham  directly  ovca  the  boat. 
Hortea  may  in  thit  way  be  embarked  in  boatt  bom  a  beach. 
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40.  Decked  gun-boAts  or  coasting  ▼esselt  are  rerj  oonfcnient,  wben  there  it  time 
and  materials  to  make  the  necessary  preparations.  In  addition  to  the  greater  number 
of  horses  which  they  will  hold,  when  compared  with  the  transport-boets,  an  im- 
portant consideration  is  that  they  can  be  used  for  horses  in  weather  when  the  others 
cannot,  bnt  which,  however,  may  be  available  for  other  purposes  $  a  want  of  boats 
being  always  the  subject  of  complaint  in  embarking  and  disembaiking.  As  the  decks 
of  these  yessds  have  sometimes  a  considerable  slope,  it  will  be  necessary  to  lay 
a  flooring  of  plank,  and  to  make  fast  a  spar  on  each  side  to  prevent  the  horses 
slipping.  A  double  line  of  horses  may  be  embarked  when  the  vessels  are  large,  the 
one  line  standing  on  the  larboard,  the  other  on  the  starboard  side.  These  boats  mey 
come  alongside  a  wharf,  and  the  horses  can  walk  on  board  by  the  means  of  a  small 
bridge  or  ramp  of  planks. 

41.  In  the  third  case  (see  No.  30)  the  horse  is  to  be  led  to  the  boat,  and  the  halter 
given  to  one  of  the  men  in  it,  who  will  pull  him  forward,  whilst  the  others  push 
him  behind  and  urge  him  with  the  whip,  in  order  to  make  him  leap  at  once  into  the 
boat ;  for  if  he  only  gets  his  fore  feet  in,  they  may  slip ;  he  nuy  then  overreach  him- 
self 80  as  to  be  unable  to  get  in,  and  he  may  be  strained.  A  quiet  horse  should  first 
be  embarked,  as  the  others  will  follow  more  readily  when  they  see  a  horse  or  two  in 
the  boat.  Care  must  be  taken  to  trim  the  boat  by  turning  the  horses'  heads  suoose- 
sively  to  and  from  the  shore  as  they  are  embarked.  When  the  embaikatioB  takes 
place  from  a  beach,  the  gunwale  of  the  boat  should  be  inclined  towards  the  shore, 
that  the  horses  may  the  more  readily  jump  in. 

42.  When  a  horse  falls  sick  on  board  ship,  and  it  beoonet  necessary  to  remove  him 
nearer  to  the  hatchway,  the  bales  between  him  aad  the  stall  into  which  he  is  to  be 
shifted  are  to  be  taken  down ;  the  heads  of  the  hones  in  those  stalls  are  to  be  turned 
from  the  sick  horse,  and  he  is  to  be  led  dose  to  the  manger  past  them :  the  horse 
which  stood  next  to  him  is  put  into  his  stall,  and  the  others  are  closed  in.  A  stall  or 
two  should  always  be  left  vacant  for  sick  horses. 

43.  The  ground  on  which  the  horses  stand  should  occasionally  be  levelled; 
by  removing  the  bales,  the  horses  can  be  put  close  together,  and  the  vacant  space 
may  then  be  made  smooth ;  this  is  practicable  at  any  time,  unless  the  vreather  is 
very  bad. 

Ditembarkhig, 

44.  When  there  is  no  particular^ hurry,  and  no  enemy  to  oppose  the  landing,  the 
disembarkation  is  exactly  the  reverse  of  what  has  been  detailed.  The  harness  is  the 
first  thing  sent  on  shore.  If  the  vrater  be  smooth,  with  little  surf,  the  disembarkation 
may  easily  be  carried  on  upon  the  beach ;  the  horses  will  leiqp  out  of  the  boats,  and 
on  any  emergency,  if  the  vessels  are  nesr,  they  may  swim  ashore ;  but  this  is  not 
recommended,  as  the  sudden  transition  from  the  heat  of  the  hold  to  the  cold  of  the 
water  may  be  prejudicial,  particularly  as  the  hors^  cannot  be  well  dried*  u  every  per- 
son is  fully  employed  in  more  essential  duties. 

45.  In  disembarking,  great  care  must  be  taken  of  the  vats  and  cases ;  they  should 
be  headed  up  and  preserved.    (See  No.  10.) 

Embarking  when  an  Enemy  iipre$eni,  or  elo$e  at  hand, 

46.  It  is  natural  that  an  Artillery  Officer  should  wish  to  embark  all  that  he  can  u 
soon  as  possible,  in  order  to  have  less  to  put  on  board  when  the  last  of  the  troops  are 
embarking,  or  less  to  lose ;  but  the  probability  or  possibility  of  leaving  some  guns 
should  never  be  put  in  competition  with  the  more  important  consideration  of  keeping 
on  shore  to  the  very  last  a  force  of  artillery  sufficient  to  repel  any  attack.  The  horses 
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ind  all  the  carriages  should  be  previously  embarked,  except  the  guns  and  limberip  in 
such  proportion  as  is  calculated  for  the  position  to  be  occupied:  if  it  be  near  the 
water,  the  Umbers  may  also  be  sent  off,  and  the  guns  dragged  to  the  boats  by  men. 
A  sufficient  supply  of  ammunition  should  be  at  hand  in  a  boat  or  two,  dote  to  the 
shore.  If  the  position  be  a  mile  or  two  from  the  place  of  embarkation,  it  inaj  be 
necessary  to  retain  a  proportion  of  horses. 

47.  The  guns  which  are  last  embarked  are  generally  put  on  board  the  laonchet  at 
men-of-war,  fitted  for  the  purpose,  as  follows :  two  planks  are  laid  finom  the  bow  to 
the  stem,  parallel  to  each  other,  at  the  distance  of  the  span  of  the  wheels ;  a  bead  la 
nailed  to  the  inside  edge,  to  prevent  the  wheels  from  slipping  off.  Two  gang-boarda» 
which  can  be  laid  out  or  taken  on  board,  are  fitted  to  the  bow  ends  of  the  planks,  to 
as  to  reach  from  them  to  the  shore  as  a  ramp ;  and  a  third  one  is  sometimes  fitted  to 
receive  the  trail  of  the  carriage ;  by  means  of  these  the  guns  can  be  run  into  the  boat 
with  the  greatest  case.    These  boats  are  towed  by  smaller  ones. 

48.  If  the  enemy  be  actually  present,  the  embarkation  of  the  last  of  the  troopa 
generally  takes  place  at  night. 

Diitmbarking  when  ojfpoied  by  an  Enemy. 

49.  In  this  case  the  guns  attached  to  the  division  of  troops  which  is  fhrst  to  lead 
must  be  put  mounted  into  the  boats,  fitted  as  in  No.  47.  It  is  very  desirable  that  thia 
portion  of  the  artillery  should  be  embarked  on  board  men-of-war,  with  the  Ofiloeia 
and  men  attached  to  them ;  or  if  not  the  whole,  at  least  the  non-commissioned 
officers  and  a  few  of  the  gunners  to  look  after  the  stores;  the  Officer  and  the 
remainder  of  the  men  joining  previous  to  the  disembarkation.  Each  two-decker  can 
take  a  couple ;  the  guns  are  stowed  away  on  the  upper  deck,  the  carriages  and  wheela 
in  the  chains,  so  that  the  guns  can  be  mounted  and  ready  to  be  lowered  into  the 
boats  in  a  very  few  minutes.  The  ammunition  is  to  be  taken  out  of  the  boxes,  and 
placed  in  the  magazine. 

50.  If  the  guns  are  on  board  transports,  the  boats  may  come  alongside,  and 
the  guns  be  lowered  into  them  as  already  described.  The  possibility  of  this  occurring 
shews  the  absolute  necessity  of  the  battery  being  embarked  by  its  own  Officers  and 
men,  (see  No.  3,)  when  the  smallness  of  the  transport's  deck  and  her  crowded  state 
must  produce  great  confusion. 

51.  The  muzzle  of  the  gun  must  point  forward  in  the  boat,  and  as  soon  as  the  boat 
takes  the  ground,  the  gang-boards  are  to  be  put  out,  and  the  gun  run  on  shore,  which 
can  be  done  in  five  minutes  in  tolerably  smooth  water.  At  first  landing  the  gun  ia 
generally  drawn  by  sailors,  an  artilleryman  guiding  it  at  the  trail ;  and  it  is  there- 
fore better  that  the  limber  should  accompany  the  gun,  which,  with  its  ammunition, 
is  then  much  more  easily  moved.  When  the  limber  is  not  with  the  gun,  the  ammu- 
nition must  be  carried  by  men,  which  is  very  fatiguing;  the  limbers  should  therefore 
follow  as  soon  as  possible. 

52.  The  artillery  should  endeavour  to  gain  the  shore,  and  land  with  the  troops, 
whose  object  ynW  be  to  take  up  a  position  to  cover  the  landing  of  the  main  body ;  and 
a  sufficient  supply  of  artillery  ammunition  and  stores,  in  the  common  deal  laboratory 
boxes,  should  be  in  a  boat  or  two  close  to  the  shore.  The  landing  is  generally  covered 
by  the  smaller  frigates  and  by  boats  fitted  with  carronades. 

53.  By  removing  some  of  the  forward  thwarts  of  the  boat,  the  planks  for  the  gon- 
wheels  can  be  laid  with  a  slope,  and  one  gun  in  a  boat  be  fired  to  cover  the  landing ; 
this  slope  should  be  about  3  inches  to  a  foot,  which  will  diminish  the  recoil  to  1 1  foot. 
From  these,  two  short  planks  should  be  Uid,  leading  to  the  gang-boards ;  these  may 
be  fixed,  or  they  may  be  laid  after  running  the  gun  back ;  there  must  also  be  a  eentre 
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plank  for  the  tndl  to  recoil  upon.  The  muaXe  of  the  gun,  when  fired,  must  be  well 
above  the  bow  of  the  boat,  so  as  not  to  shake  it.  This  plan  answers  perfectly  in  the 
fiat  boats,  which,  though  apparently  slight,  will  stand  a  round  or  two  very  well. 
These  boats  are  most  useful ;  they  are  not  high  out  of  the  water,  and  stores  can  l)e 
more  easily  embarked  in  them  than  in  any  others  from  a  beach ;  but  heavy  stores  are 
apt  to  damage  thenu 

SECTION   11. 

OBSERVATIONS    ON  THE    PROVISION    FOR   EMBARKING   AN   EaUIPMENT   OF   HEAVT 

ARTILLERY   FOR   A    SIEGE.* 

1st.  The  first  things  to  be  considered  are,  the  place  to  be  attacked,  its  strength, 
its  position,  whether  distant  or  not  from  the  spot  where  the  disembarkation  is  to  be 
effected,  the  ordinary  means  of  transporting  heavy  ordnance  and  stores  which  the 
country  possesses,  and  whether  such  may  be  calculated  on  with  certainty  and  made 
available:  all  this  should  be  entered  upon,  to  arrive  at  the  nature  and  extent  of  the 
equipment  to  be  forwarded — not  only  as  to  the  number  and  nature  of  ordnance  and 
ammunition,  but  of  the  carriages  and  stores  which  are  essential  to  complete  this 
equipment  in  every  particular,  without  encumbering  it  with  burthensome  and  useless 
articles  which  experience  and  foresight  may  shew  can  be  dispensed  with. 

2nd.  The  particulars  of  the  equipment  being  thus  decided  on,  one  list  in  detail 
is  to  be  prepared  for  the  Executive  Officer,  or  Storekeeper  of  the  Ordnance,  who  is  to 
furnish  the  supplies, — and  the  duplicate  to  the  Superintendent  of  Shipping,  who  is  to 
provide  freight  The  burthen,  i.e.  weight  and  measurement,  of  the  whole  equipment 
should  be  made  out  with  as  much  accuracy  as  possible,  so  that  such  ships  may  be 
engaged  as  will  give  an  ample,  but  not  excessive,  amount  of  stowage-room.  Having 
thus  arrived  at  the  tonnage  necessary  for  the  whole,  such  a  distribution  should  be 
made  as  may  equalize  the  quantitiea  and  description  of  ordnance  and  stores  which 
each  ship  should  contain,  so  that  in  the  event  of  any  vessel  being  lost,  there  may  be 
DO  undue  deficiency  in  any  one  particular  respect. 

3rd.  To  arrive  with  some  degree  of  accuracy  at  the  tonnage  required  for  the 
conveyance  of  a  lai^  equipment  of  ordnance  and  stores,  considering  the  multiplicity 
of  articles  comprising  it,  varying  extremely  in  weight  and  bulk,  it  appears  to  be 
an  object  of  great  importance  that  the  Board  of  Admiralty  should  possess  what 
may  be  called  a  Tonnage-Book,  in  which  should  be  arranged  alphabetically  the 
weight,  and  measurement  in  cubic  feet,  of  each  piece  of  ordnance  in  the  Service, — 
of  those  carriages,  stores,  &c.,  which  are  known  as  the  indispensable  accompaniments 
of  each  such  piece  of  ordnance :  the  like  arrangement  may  be  made  for  Engineer 
stores.  The  labour  of  such  a  work  would  be  much  abridged  by  considering  the 
various  small  stores  belonging  to  each  gun,  &c.,  as  being  packed  in  one  or  more 
boxes  or  cases,  of  which  the  bulk  and  weight  should  likewise  be  entered  in  the 
Tonnage-Book :  this  would,  moreover,  enforce  a  regular  system  of  keeping  together 
the  various  small  stores  which  belong  to  each  piece,  and  would  thus  be  immediately 
available,  if  necessary,  on  the  latter  being  landed. 

4th.  fn  preparing  for  the  embariLation,  considering  the  Office  arrangements  as 
having  been  made  by  the  allotment  to  each  ship  of  the  particulars  which  it  is 
intended  each  shall  receive,  (their  magazines  to  contain  powder  being  carefully 
provided  and  in  all  respects  ready,)  whether  a  single  ship  or  a  dozen  be  necessary 
to  contain  the  equipment,  the  plan  for  adoption  which  suggests  itself  to  me  as  best, 
by  combining  expedition  with  accuracy,  is  as  follows : 


*  Bt  Mr.  Butcher,  Ordnance  Stortkeepcr,  Dulbin:  and  at  the  Sitge  of  i^t.  Seba»tian,  1813. 
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Rao  the  carnages  with  their  ordziance  stores  and  ammunition  (not  powder  in  aoj 
shape)  upon  the  wharf,  and  arrange  them  by  the  side  of  the  ships  into  which  they 
are  to  be  embarked ;  painters  to  be  employed  on  the  wharf  in  lettering  each  carriage 
and  the  boxes  containing  the  respectiye  stores  with  the  name  of  the  ship;  and  other 
artificers,  for  cleating  iron-work  on  carriages  and  boxing  linch-pins  and  washer*  when 
taken  from  carriages.  Boxes  containing  case,  grape,  or  spherical  case,  to  be  packed 
in  separate  stacks  according  to  their  nature ;  and  the  stores  of  a  general  character 
grouped  together  in  such  a  manner  as  will  admit  of  the  whole  being  at  once  seen  to 
be  complete  and  ready  to  be  shipped. 

Ist.  The  heavy  guns,  and  mortars  with  their  iron  bed,  as  well  as  loose  nrand-ahot, 
which  should  be  placed  in  the  bottom  of  the  hold,  arranged  on  each  side  of  the 
kelson,  fore  and  aft,  for  the  entire  length. 

2nd.  The  carronades  and  howitzers,  which,  being  considerably  lighter,  shoiild  be 
placed  above  the  guns  and  round-shot,  but  as  nearly  as  possible  in  the  centre  of  the 
hold  or  plumb  with  the  main  hatchway. 

For  the  better  elucidation  of  my  views  of  embarkation,  see  figs.  1  and  2,  by  which 
the  ship's  available  stowage  (after  providing  for  the  magazine)  is  9tgifpo$ed  to  be 
divided  into  27  sections,  i.e.  3  longitudinally  and  9  transversely,  which  in  ereiy  ahip'a 
biU  of  lading  would  be  described  in  reference  as  larboard,  centre,  or  starboard,  tnm 
1  to  9.  The  object  in  this  is,  I  think,  important ;  for  as  in  many  instances  where  a 
ship's  cargo  is  not  to  be  landed  in  toto,  but  certain  stores  only  that  may  be  urgently 
wanted,  it  is  of  consequence  to  know  in  what  part  of  a  ship  they  are  be  found,  and 
thus  prevent  the  serious  trouble  and  delay  which  in  my  own  experience  has  genenllj 
occurred  for  the  want  of  some  such  arrangement. 

Fig.  1. 


Fig.  2. 


3rd.  Having  disposed  of  the  ordnance  and  loose  shot,  the  location  of  the  remainder 
has  to  lie  considered  with  reference  as  much  as  may  be  to  the  trim  of  the  ahip^ 
but  more  especially  to  the  order  in  which  the  stores  are  usually  required  to  be 
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disembarked ;  therefore  the  trAvelling'  carriages  andjthe  general  stores  as  packed  in 
boxes  belonging  to  each  piece  should  come  neit,  keeping  such  stores  always  together, 
iu  order  that  in  disembarking  anj  one  gun  there  should  be  no  impediment  to  its 
instant  completion. 

4th.  The  store  carriagesi  of  all  denominations,  and  all  such  general  stores  of  a 
nature  that  cannot  be  required  until  the  Engineer  stores  and  the  ordnance  with  their 
carriages  and  stores  are  landed,  should  be  stowed,  as  far  as  practicable,  together  in 
the  after  part  of  the  hold,  thus  providing  for  carriages  on  which  to  move  the  guns  on 
being  disembarked,  and  the  stores  immediately  required  for  them,  which  should  be 
with  the  guns. 

The  ammunition  in  boxes,  such  as  case,  grape,  and  spherical  case,  (care  being  taken 
that  those  for  each  calibre  are  placed  together,)  may  be  disposed  of  with  rrference  to 
the  trim  of  the  ship,  remembering  to  leave  ample  room  for  Engineer  stores,  which 
should  be  most  immediately  accessible,  as  being  always  first  required. 

Powder  in  barrels,  or  in  filled  cartridges,  should  be  the  last  embarked. 

In  conclusion,  it  should  be  observed  that  the  general  rule  for  embarking  stores  is, 
"  first  wanted,  last  packed,"  with  the  exception  of  combustibles  and  powder,  which,  as 
above,  must  always  be  sent  on  board  last ;  the  ship's  bill  of  lading  furnishing  a  guide 
to  the  section  of  the  ship  in  which  any  particular  stores  are  placed,  not  with  any  cri- 
tical accuracy,  but  as  nearly  as  the  eye  can  judge  by  the  main  dimensions  of  the  space 
allotted  for  stowage.  It  admits  of  a  doubt  as  to  whether  the  course  now  recom- 
mended gives  the  most  compact  mode  of  embarkation  by  which  no  space  will  be  lost ;  ■ 
but  it  is  conceived  that  the  necessity  of  having  everything  at  hand  is  paramount  to 
all  considerations  of  at  best  but  doubtful  economy. 

SECTION    III.* 
EMBARKATION   OP    HORSBS. 

Section  I.  1.  Horses  require  great  attention  at  the  time  of  embarkation,  and  while  they  are 

!eW  Artillery.  °"  board  ship;  and  it  is  expected  that  every  Officer  of  the  cavalry  will  feel  that  he 
has  a  most  important  duty  to  perform  on  these  occasions,  on  which  depend,  in  fact, 
the  means  of  his  being  usefully  employed  in  the  field,  when  he  reaches  his  des- 
tination. 

2.  It  is  of  the  utmost  importance  to  the  future  health  of  horses  that  they  should 
not  be  heated  at  the  time  of  embarkation.  With  this  view  it  is  desirable  that  a 
hurried  march,  on  the  day  of  embarkation,  should  be  avoided ;  but  as  horses  are  much 
less  liable  to  be  injured  by  the  operation  of  slinging  after  having  undergone  moderate 
exercise,  and  as  they  are  then  more  disposed  to  be  quiet  and  manageable  than  when 
fresh  from  quarters,  their  march  previously  to  embarkation  is  to  be  regulated  accord- 
ingly. They  are  to  remain  saddled  until  brought  alongside  of  the  ship,  time  being 
allowed  for  wisping  them  over  and  picking  out  their  feet. 

3.  The  breast  and  breech-ropes  of  the  slings  are  to  be  made  fast  by  an  expert  sea- 
man, so  that  the  knot,  which  is  to  be  securely  tied,  may  be  easUy  loosened.  The  tackle 
is  to  be  hitched  on,  and  the  horse  run  up  quickly,  in  order  that  he  may  be  deprived 
of  the  power  of  plunging  and  doing  mischief.  A  web-headed  halter  with  two  reins, 
to  be  provided  as  ship's  stores,  is  to  be  put  on  each  horse  before  he  is  lifted  from  the 
ground,  and  the  reins  are  to  hang  loose.  The  fixing  of  the  guide-ropes,  the  bringing 
him  over  the  hatchway,  and  conducting  him  through  it,  are  to  be  done  by  the  ship's 
company. 

*  From  the  Queen's  Regulations. 
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4.  Yilitn  the  hone  it  deposited  in  the  hold,  and  releued  from  the' slings,  H  is  tht 
duty  of  the  sliip's  carpenter  to  fix  the  hales  which  are  to  secure  him :  a  lock  of  hsf 
offered  to  the  horse  will  tend  to  soothe  his  fears,  and  reconcile  him  to  hii  new  sita- 
ation.  As  soon  as  all  the  hor^s  intended  for  one  ship  are  put  on  board  and  properlj 
secured,  they  are  to  be  fed  with  hay  and  watered. 

5.  On  the  first  night  of  lieing  on  board,  the  horses  are  to  have  a  math  with  some 
nitre,  and  during  their  passage  bran  is  to  make  a  large  portion  of  thdr  daily  latiois. 
Care  is  to  be  taken  that  they  are  not  heated  by  being  over-fed :  the  small  but  salil* 
dent  ration  allowed  will  guard  against  this  evil ;  but  judgment  must  be  ezerciaed  ia 
its  distribution  among  the  different  horses. 

6.  The  face,  eyes,  and  nostrils  of  each  horse  are  to  be  washed  with  a  sponge  and 
sea-water  at  the  regular  stable  hours. 

7.  If  a  horse  refuse  his  food,  an  early  bleeding  will  in  general  restore  him ;  bat  tiie 
object  which,  of  all  others,  requires  the  greatest  attention,  is  that  the  koU  be  well 
ventilated  by  means  of  wind-sails,  the  ends  of  which  ought  to  be  at  different  parts  of 
the  hold,  and  the  number  of  them  in  proportion  to  its  size  and  depth.  A  proper 
supply  of  pure  and  fresh  air  must  be  secured. 

8.  In  cases  where,  from  bad  weather  or  other  causes,  the  hold  has  been  kept  more 
than  usually  close,  great  advantage  will  be  found  in  washing  the  manger  with  vinegnr 
and  water,  and  occasionally  sponging  the  nostrils  of  the  horses  with  the  same. 

9.  It  is  necessary  that  at  least  one  stall  on  each  side  of  the  transport  ahonld  lemaiB 
▼acant,  and  some  spare  canvas  is  to  be  provided  for  slinging  the  hones  to  the  bales 
between  them  in  case  of  illness  or  accident. 

10.  After  disembarkation,  a  cooling  moderate  regimen  and  gentle  exercise  are  the 
best  means  of  restoring  the  horses  to  their  wonted  vigour,  and  preparing  them  for 
service :  indeed  they  should  be  treated  with  the  same  caution  as  is  observed  in  regard 
to  Remount  horses. 

SECTION    IV.* 
DISEMBARKATION    OP   INFANTRY. — REGIMENTAL  ARRANGEMENTS  TO   BE   MADB. 

The  arrangements  necessary  will  depend  much  upon  the  service  to  be  performed,  ' 
and  the  intent  with  which  the  men  are  landed.  In  some  cases  they  are  thrown  on 
shore  for  a  few  days  or  weeks,  only  retaining  the  line  of  aea-coatt  as  their  base  of  ope- 
rations. In  others,  they  are  landed  for  permanent  operations,  when,  though  they  may 
still  draw  some  of  their  supplies  from  the  shipping,  they  cease  to  consider  the  fleet  as 
their  refuge  from  defeat  and  the  storehouse  for  their  daily  supplies. 

For  temporary  and  flying  operations  along  a  coast,  the  men  should  be  landed  as 
light  as  possible,  and  no  baggage^  mules,  or  horses  should  be  allowed  to  encumber 
the  movements  of  a  force  liable  each  moment  to  be  re-embarked,  either  to  relinquish 
the  operations  altogether,  or  to  effect  a  fresh  landing  at  some  other  point.  Men  and 
Officers,  therefore,  must  carry  only  what  is  absolutely  necessary  to  enable  them  to 
exist  and  do  duty ;  and  this  depends  very  much  on  the  state  of  the  weather  and  the 
height  of  the  thermometer. 

At  a  temperature  by  day  from  50°  to  70°,  the  soldier's  equipment  should  be  the 
clothes  he  stands  up  in,  with  a  knapsack  containing  1  great  coat,  1  pair  of  stockings, 
brushes,  soap,  and  towel ;  rags  for  cleaning  musket,  and  40  rounds  of  spare  ball  am« 
munition  ;  and  in  this  case  he  lands  in  cloth  trousers. 

At  above  70°,  he  should  land  in  white  trousers,  and  take  his  cloth  ones  in  his  pack 


,       — 


*  Bt  Captain  Rra.  Koyal  Marineii. 
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for  night  lenrice;  for  I  have  seldom  seen  men  fresh  from  a  ship  able  to  undergo 
much  exertion  in  warm  weather,  if  too  heavily  clad. 

Under  50**,  service  of  this  nature  should  not  be  attempted  unless  you  can  give  men 
either  tents  or  blankets. 

The  first  duty  of  the  Regimental  OfScer  is  to  see  that  the  men  do  not  take  more 
clothing,  &Cm  than  is  ordered.  He  should  next  have  two  days'  meat  cooked,  and 
issue  that  and  four  days'  bread,  taking  with  him  the  usual  proportion  of  small-sized 
camp  kettles  and  cutting  tools. 

The  rations  of  wine  or  spirits  should  not  be  issued  to  the  men,  but  must  be  put  in 
convenient-sized  barracoes,  and  carried  by  men  told  off  for  the  purpose,  until  better 
means  of  conveyance  (such  as  carts  or  horses)  can  be  seized  from  the  enemy  or  hired 
of  the  peasantry.  About  4  men  per  company  of  70  men  should  also  be  provided  vrith 
bearers  for  the  conveyance  of  wounded  men  and  for  the  supply  of  stores,  &c. ;  these 
men  should  not  be  armed. 

When  ordered  to  land.  Commanding  Officers  should  if  possible  have  accommo- 
dation-ladders shipped,  as  it  is  a  very  slow  process  getting  troops  into  boats  without 
them.  If  opposition  is  expected  to  the  landing,  the  muskets  may  be  loaded  before 
leaving  the  ship,  but  should  not  be  primed  for  fear  of  accidents  (speaking  of  de- 
tonators); they  must  prime  in  the  boats;  but  packed  as  troops  usually  are  for 
landing,  they  oonld  scarcely  load  in  the  centre  of  a  boat. 

A  proportion  of  officers  and  non-commissioned  officers  belonging  to  the  company 
should  go  in  each  boat ;  and  no  company  should  be  broken  up  more  than  is  absolutely 
necessary ;  they  should  be  told  off  as  a  company  before  leaving  the  ship. 

The  Officer  commanding  the  troops  in  the  boat  should  be  in  her  bow,  ready  to 
jump  out  when  she  touches  the  beach,  and  a  non-commissioned  officer  should  be  in 
the  stern,  to  hurry  the  men  in  clearing  her. 

In  getting  down  a  ship's  side  without  accommodation-ladders,  the  men  should  slip 
the  hand  between  the  sling  and  musket  just  below  the  top  swivel,  so  that  the 
musket  hangs  by  the  wrist ;  this  allows  both  hands  for  the  side-ropes :  the  sling  is 
not  to  be  loosened  out. 

The  first  men  in  the  boat  must  be  made  to  move  to  her  bow  and  stern,  and  not 
allowed  to  crowd  in  the  centre,  which  they  are  very  apt  to  do,  and  which  causes  very 
great  delay.  Old  hands  will  generally  avoid  going  into  the  bow  of  the  boat,  for  fear 
of  a  wetting ;  the  best  remedy  for  this  is  the  example  of  the  Officer. 

If  there  is  any  motion,  care  must  be  taken  not  to  overload  the  boats,  for  fear  of 
their  swamping ;  there  will  therefore  be  room  for  the  crew  to  pulL  As  many  of  the 
troops  as  possible  must  be  made  to  sit  down  in  the  boats :  in  a  barge  or  pinnace  one 
soldier  betvreen  each  rower  and  the  rowlock,  before  the  oar,  looking  aft,  and  one 
abaft  each  oar,  with  his  back  to  the  gunwale,  thus :  "^ 


*  The  O  '^  MUon,  tlM  09  are  ■oldien. 
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In  laanches  or  larger  boats  there  will  be  room  for  men  to  ait  or  itand  in  the 
centre  of  the  boat  between  the  two  lines  of  rowers,  in  addition  to  those  marked  for 
barges,  &c.  The  head  and  stem  sheets  of  old  boats  to  be  packed  as  close  as  poaaible 
consistent  with  safety. 

If  the  water  is  perfectly  smooth,  the  boats  may  be  laden  mndi  deeper,  the  men 
standing  as  close  as  possible  together;  but  in  this  case  they  must  be  (owed,  far 
two  reasons :  1st,  the  crew  have  no  room  to  pull ;  2nd,  when  boats  are  Tery  deep^ 
the  men  cannot  get  the  blades  of  the  oars  out  of  the  water  so  as  to  pull  with  effect. 
It  must,  however,  be  remembered  that  it  is  slow  work  towing  a  heavy  boal  by 
a  light  one ;  load,  therefore,  the  boats  employed  in  towing  as  deeply  as  you  can 
without  inconveniencing  the  rowers. 

Boats  employed  in  landing  troops  are  to  have  neither  gnns,  masts,  nor  sails;  their 
equipment  to  be — gang-boards,  oars,  grapnels  and  painters,  boat-books,  bailers,  ham- 
mers and  nails,  sheet-lead,  grease,  and  canvas ;  the  latter  artidea  are  to  enaUe  them 
to  stop  a  small  shot-bole  in  case  of  accident. 

The  number  of  boats  to  be  sent  in  a  body  to  the  shore  must  depend  on  the 
quantity  of  beach  disposable  for  landing.  Suppose  there  is  100  feet  of  beach,  and 
that  the  boats  take  10  feet  each.  If  more  than  ten  boats  are  sent  together,  they 
make  confusion  at  the  landing-place  between  light  boats  coming  out  and  kwded  boete 
trying  to  get  in,  in  narrow  beaches :  therefore  throw  the  boats  into  divisions  of  ten, 
and  start  them  thus  in  succession,  so  that  the  one  division  should  land  their  men  and 
be  clear  off  the  beach  just  as  the  nesit  arrives.  To  insure  regularity  in  this,  it  is  India- 
pensable  that  there  should  be  an  Officer  of  rank  and  amtkoriiy  as  BNicA-«NM/cr,  and 
another  afloat,  superintending  with  the  fleet. 

When  the  place  for  landing  has  been  determined  upon,  don't  stand  looking  at  it ; 
get  the  men  into  the  boats  ready  to  pull  in,  send  in  your  small  eraft  and  armed  boate 
to  open  a  fire  on  the  spot,  particularly  any  cover  within  musket-range  of  the  beach,  in 
two  lines  abreast ;  but  once  the  men  come  under  fire,  they  will  always  exert  them- 
selves to  get  in :  the  fsstest  boats  therefore  will  reach  the  beach  first ;  nor  is  it  any 
inconvenience  that  one  boat  should  be  40  or  50  yards  before  another. 

Landing  in  a  surf  is  always  a  dangerous  and  difficult  operation,*  nor  can  any  general 
rule  be  laid  down,  as  plans  that  succeed  at  one  place  are  found  to  fail  at  another : 
tlie  opinions  of  experienced  Naval  Officers  should  be  taken,  and  also  the  advice  of 
persons  acquainted  with  the  locality.  You  must  not  expect  to  keep  your  men  dry  in 
landing  through  a  surf.  Take  care  the  boat  does  not  come  broadside  on  whUe  in  the 
surf:  after  she  is  beached  it  is  of  less  consequence.  Flats  are  better  than  keeKboata 
for  that  purpose.  The  best  general  instruction  that  can  be  given  is  to  watch  the  sea, 
and  go  in  on  the  top  of  the  highest  surf,  flinging  your  long  painter  on  shore  as  the 
boat  goes  in.  Men  on  shore  must  seize  it,  and  run  the  boat  up  as  high  as  possible, 
and  hold  on  to  prevent  her  being  drawn  out  by  the  reflux.  The  men  must  jump  out 
as  quickly  as  possible  after  the  water  leaves  her,  for  the  next  sea  will,  if  she  is  deep, 
probably  fill  her. 

Should  the  next  sea  lift  her  stem,  haul  on  the  painter  and  get  the  boat  as  high  up 
on  the  beach  as  she  will  come.  If  she  be  thrown  broadside  on  to  the  surf  while  her 
bow  is  well  up  on  the  beach,  it  is  seldom  of  much  consequence,  provided  the  men 
jump  out  quickly,  and  she  is  not  allowed  to  fall  over  with  her  bottom  towards  the 
shore. 

It  is  to  be  recollected  that  this  arrangement  is  for  the  infantry  landed  for  tem- 


•  See  latter  part  of  Section  V. 
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portry  service,  without  btggage,  gnns,  or  stores,  and  opposed  only  by  troops  or  guns 
in  the  open  field,  and  not  protected  by  works  of  any  kind. 

They  must  be  very  liberal  with  round,  grape,  and  canister,  and  under  cover  of  the 
fire  the  boats  should  pull  boldly  in,  recollecting  that  the  men  are  to  be  landed,  and 
that  the  sooner  it  is  done  the  better;  the  fire  of  the  shipping  only  ceasing  when  there 
is  danger  of  injuring  the  wrong  men. 

The  men  in  the  first  division  are,  of  course,  those  to  be  depended  on ;  and  the  Ofili- 
cers  having  been  shewn  their  ground,  as  the  boats  approach  the  beach,  each  should 
select  the  best  shelter  he  can  to  form  his  men  under ;  this  he  vnll  frequently  find  just 
above  high- water  mark,  where  the  sea  generally  leaves  a  small  ridge. 


As  SQon  as  the  boat  grounds,  the  Officer  jumps  out  over  the  bow,  followed  by  the 
men  as  quickly  as  possible,  taking  care  that  they  do  not  all  rise  up  together,  or  jump 
out  over  any  part  of  the  boat  but  the  bow.  If  the  boat  is  large,  or  there  are  rocks  so 
as  to  render  it  unsafe  for  an  accoutred  man  to  jump,  the  gang-boards  must  be  used, 
the  men  quickly  following  the  Officer  away  from  the  water's  edge  to  the  sheltered 
spot  he  has  selected  for  his  formation,  from  whence  he  must  open  fire  or  advance  at 
discretion,  without  waiting  to  be  joined  by  the  men  from  other  boats :  he  is  to  con- 
sider himself  part  of  a  line  of  skirmishers,  the  supports  of  which  line  are  in  the  second 
division  of  boats. 

As  soon  as  each  boat  is  dear,  she  must  shove  off  and  pull  to  the  shipping  for  a 
fresh  cargo ;  waiting,  when  full,  alongside  of  the  ship  for  the  rest  of  her  division  of 
boats. 

The  second  division  of  boats  will  land  as  the  first,  getting  the  best  shelter  they  can 
to  form,  bnt  they  will  not  commence  firing  until  the  whole  of  each  company  has 
joined,  when  they  wHl  act  as  supports  under  the  command  of  their  proper  Officers,  or 
according  to  circumstances. 

As  soon  as  a  sufilcient  number  of  completely-formed  companies  are  on  shore,  the 
irregularly-formed  skirmishers  first  landed  will  be  relieved,  formed,  and  sent  to  their 
respective  battalions. 

As  the  advance  gets  sufikient  room  for  the  points  of  formation  (for  battalions  must 
be  such  a  distance  fit>m  the  beach  as  to  prevent  confusion  at  the  water's  edge),  steady 
non-commissioned  officers  vrill  remain  on  the  beach  to  instruct  the  men  of  their  respec- 
tive regiments  in  what  direction  to  go  on  leaving  the  boats. 

A  very  small  space  suffices  for  landing,  but  should  it  be  greater,  more  boats  vrill, 
of  coune,  touch  the  beach  at  one  time,  and  then  it  will  not  be  necessary  for  an 
the  men  first  landed  to  be  throvm  out  to  skirmish,  but  the  troops  of  a  certain 
number  of  boats  will  be  told  off  for  that  purpose ;  the  remainder  forming  regu- 
larly. It  should,  however,  be  particularly  noted  that  no  time  is  to  be  lost  in 
string  at  too  much  regularity ;  a  certain  number  of  the  men  first  on  shore  must 
always  dash  on  as  soon  as  possible  to  gain  cover  and  room  for  those  that  are  to 

follow. 

For  lancUng  provisions,  stores,  and  guns,  seize  some  small  convenient  pier,  or  failing 
that,  erect  good  substantial  derricks  (see  *  Derrick '),  recollecting  that  the  shipping 
abound  in  spars,  rope,  blocks,  &c.,  &c.,  necessary  for  the  purpose. 

The  best  description  of  carpenters,  smiths,  ropemakers,  sailmakers,  are  to  be  had 
fix>m  on  board  ship. 
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'Bridge.* 
te  VIII. 


It  is  conceived  that  for  the  purposes  of  Unding  troops  ind  ttores,  a  half  of  a 
bridge,  similar  to  some  of  those  described  in  Sir  Howard  Douglas's  work  on  Ifilitary 
Bridges,  might  be  constructed  from  the  boats  of  a  Une-of-battle  ship,  thns : 


1.  Bridge  end  ftstened  to  the  tbore.  ^ 

1.  Raft  uf  cuka  in  the  ahallow  wmter ;  the  end  next  the  bench  to  be  proCeeled  with  fondsn  of  bag* 

of  oakum,  or  fascines,  to  prevent  tlie  heave  of  the  sea  from  staTing  the  CMka  bj  thnmping  tbeas 

against  the  bottom. 

3.  Ship's  cutters. 

4.  Pinnace  and  barge. 
6.  Launch. 

6.  Two  rafts  of  casks,  capable  of  bearing  aboat  aar  6  tona  each,  hove  partly  under  water,  ao  an  to 
act  as  a  tpring  on  the  bridge  and  keep  all  taut,  and  also  to  prevent  a  downward  sCraia  on  Ae  oular 
boat,  these  rafts  bringing  the  strain  parallel  to  the  surface  ni  the  water. 

7.  Heavy  anchors,  with  a  long  scope  of  cables,  say  100  fsthonu  each  of  8-ineh  hawaan. 

8.  Anchor  for  hauling  out  the  bridge  on  the  fiJl  of  the  tide,  so  as  to  keep  the  raft  at  the  imicr  end 
always  afloat :  this  hawser  to  be  slacked  up  when  a  tomcI  goes  alongside  the  bridge  end. 

0.  Two-inch  deals,  10  feet  long,  laid  on  five  0-ineh  hawsers.  To  form  the  roadway  of  the  bridge, 
the  planks  must  be  a  inches  apart,  to  aUow  the  sea  to  wash  between  them,  and  fnevcnt  their  bofaig 
blown  up. 

Oars,  boats,  masts,  and  small  spars,  should  be  laid,  running  the  whole  length  of  the  bridga,  laahed 
over  the  ends  of  the  planking  to  the  hawser  beneath,  to  prevent  too  much  spring  In  the  bridge. 

Such  a  structure,  from  its  being  very  flexible ^  would,  it  is  supposed,  stand  a 
considerable  sea. 

Small  steamers  might  go  alongside  the  end  of  it,  while  boats  could  put  men  on  its 
side. 


ADVANTAGES. 

Fifteen  feet  of  beach  or  rock  is  all  that  would  be  required ;  small  spots,  therefore, 
might  be  selected  for  a  landing  where  the  enemy  had  no  troops.  Generally,  wherever 
the  ))each  is  extensive  for  a  lanaing,  a  strict  watch  would  be  kept ;  but  it  is  impos- 
sible to  watch  every  small  nook  of  from  1 0  to  30  feet  landing-place. 

Such  a  structure  might  be  put  together  out  of  gun-shot,  and  towed  in :  with  proper 
drilling,  half  an  hour  would  probably  anchor  it  and  secure  all  taut. 

In  re-embarking  there  would  be  no  danger  of  the  boats  becoming  hard  and  fast 
ashore  on  their  being  loaded,  which  sometimes  takes  place  now,  and  men  are  at  times 
obliged  to  land  again  to  get  a  l)oat  afloat. 

In  re-embarking  under  fire,  the  rcar-guard  might  run  on  the  bpdge  and  cut  it 
away,  and  take  their  chance  of  I)eing  towed  out  of  range  by  a  steamer.  . 

>^'ith  such  a  structure,  a  force  would  land  in  one-tenth  of  the  time  now  requisite  to 
land  them  in  boats. 


DI8BMBABKATION    AND    BMBARKATION.  355 

When  one  of  Blanshard's  large  bridges  is  embarked,  and  is  not  immediately 
required  for  operations  on  shore,  it  might  be  thus  used. — Ed, 


SECTION    V. 

7RAOMBNTARY   NOTICES   OF   NATAL    ARRANGEMENTS    FOR   DISEMBARKING 

TROOPS.* 

In  landing  without  opposition,  advance  in  line  abreast,  ^-ith  as  few  men  in  the  bow 
of  the  boat  as  possible,  which  will  enable  her  to  be  laid  high  on  the  beach,  and  pre- 
vent the  men  from  getting  wet. 

When  opposition  is  expected,  the  troops  intended  to  be  landed  from  men-of-war  or 
transports,  in  an  enemy's  country,  should  have  on  the  previous  night  three  days'  pro- 
visions ready  cooked  and  served  out  as  they  are  leaving  the  ship.  When  in  the  boats, 
they  should  rendezvous  at  the  nearest  ship  in-shore ;  when  ready,  advance  in  line, 
covered"  by  the  launches  and  all  other  boats  carrying  guns,  and  flanked  by  frigates 
and  brigs  as  the  water  will  allow.  A  Subaltern's  party  should  be  named  to  advance 
to  an  height,  to  observe  what  is  going  forward  while  the  battalion  is  forming,  which 
wOl  then  advance  and  leave  the  beach  clear  for  the  next  detachment. 

N.  B.  All  boats  should  be  provided  with  a  grapnel  or  smaU  anchor,  with  15  fathoms 
of  rope,  to  be  let  go  on  approaching  the  beach,  so  as  to  be  able  to  haul  off  when 
required* 

Any  number  of  soldiers  that  can  be  conveniently  carried  without  lumbering  the 
oars  or  loading  the  how  may  be  stowed  in  the  boats. 

All  boats  should  be  provided  with  two  buckets  for  baling  in  the  event  of  their 
being  struck  by  shot,  in  which  case  a  tallow  plug,  or  a  seaman's  jacket,  should  be 
quickly  placed  in  the  hole :  should  there  be  extra  ammunition  in  the  boat,  it  should 
be  removed  into  the  stern-sheets  and  kept  dry. 

When  the.  launches  and  pinnaces,  &c.  are  entirely  filled  with  troops,  they  should 
be  towed  by  as  many  nnall  boats  as  can  be  spared  from  the  fleet. 

Each  boat  should  be  furnished  with  two  planks  that  would  stow  between  the  after- 
thwart  and  head-sheets :  or  if  this  cannot  be  done,  let  them  be  slung  over  the. 
gunwale.  These  planks,  when  nailed  to  a  batten  on  each  end,  will  enable  the  soldier, 
who  at  all  times  is  heavily  laden,  to  have  confidence  to  embark  or  otherwise  without 
wetting  himself. 

All  men-of-war  boats  have  gang-boards,  which  will  answer  when  you  cannot  get 
broader  ones. 

LANDING   ON    BURF-BBACHBS. 

Troops  cannot  be  landed  in  a  heavy  suif  without  great  risk.  The  boats  of  the 
country  where  the  service  takes  place  will  answer  better  than  our  own  (perhaps),  and, 
if  they  do,  I  should  take  the  liberty  of  borrowing  a  few  for  a  short  time. 

But  I  should  push  for  a  river  or  get  within  a  reef,  if  possible.  Beaches  defended 
by  surfs  are  generally  accessible  before  sun-rise  in  moderate  weather.  You  can  land 
at  Madras  between  4  and  5  a.m.  ;  by  10  you  could  only  approach  it  in  a  Masula 
boat. 

On  these  beaches  there  are  generally  running  three  heavy  surges ;  if  yon  place 
your  boat  on  the  back  of  the  last,  and  let  the  men  puUfor  their  livesj  you  may  reach 

*  Gleaned  from  the  cofreipondence  of  an  old  Naval  OflScer. 
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the  shore, — always  keeping  her  before  the  tM,  and  on  no  aceoont  aHow  her  to 
hroach-to.  The  moment  the  boat  takes  the  beach,  jump  out,  and  hanl  her  up  before 
the  next  sea  breaks. 


SECTION   VI.      A. 

INSTRUCTIONS    FOR   THE    CAPTAINS    COMMANDING   DIVISIONS,  ON   LANDING    TRB 

TROOPS.* 

II.  M.  S.  4/ajr,  24  Jan.  1801. 

M*hen  the  troops  are  to  be  landed  by  the  boats  of  the  fleet,  great  care  ahonld  be 
had  that  they  are  kept  at  a  proper  distance  from  each  other,  at  least  50  feet ;  and 
when  the  situation  of  the  place  will  admit  of  it,  they  are  to  dress,  or  take  their 
respectiye  stations,  from  the  right,  otherwise  from  the  centre,  or  left,  as  may  be  moat 
Conyenient,  or  as  shall  be  previously  appointed. 

On  no  account  must  the  boats  crowd  upon  each  other,  nor  are  they  to  break  the 
line,  either  by  getting  too  much  ahead  or  astern. 

No  boats  are  to  come  into  the  first  line  except  the  flat  boats  and  the  lannchet 
having  the  artillery  on  board ;  these  last,  towed  by  cutters.  The  second  line  ia  to  be 
composed  of  cutters  only,  to  attend  upon  the  flat  boats,  that  they  may  aflford  inn* 
mediate  relief,  should  any  boat  require  it,  in  which  case  they  are  to  proceed  directly, 
without  waiting  for  orders  to  give  the  necessary  aid.  The  third  line  is  to  be  com- 
posed of  the  cutters  that  tow  the  launches,  and  the  boats  belonging  to  each  ship  will 
keep  in  the  wake  of  their  respective  flat  boats. 

To  distinguish  the  boats  having  on  board  the  Grenadier  company  of  each  regiment, 
they  will  carry  the  camp  colours  of  that  regiment,  and  the  other  boats  are  to  form  to 
the  left,  until  the  regiment  is  completed,  taking  care  that  the  companies  are  embarked 
on  board  the  boats  in  the  order  they  should  be  in  when  landed ;  and  the  Captains 
commanding  the  divisions  will  consult  with  the  Commanding  Officer  of  the  troops, 
and  fix  on  the  best  method  to  obtain  this  object  without  confusion. 

When  the  troops  are  to  land,  a  situation  will  be  pointed  out  upon  the  shore,  where 
either  the  right  or  left  will  proceed  to:  if  from  the  right,  the  boats  to  the  left 
must  observe  open  order,  that  the  right  wing  may  not  be  too  much  crowded  together ; 
and  the  boats  to  the  right  will  pay  like  attention  when  the  left  is  the  point  from 
which  they  are  to  form. 

Upon  no  account  must  any  flat  boat  be  nearer  to  another  than  50  feet,  and  this 
will  afford  sufficient  space  for  the  cutters  and  launches  in  the  rear  to  land  between 
the  flat  boats,  agreeable  to  regimental  order  of  the  troops  they  have  on  board. 

The  flat  boats  arc  always  to  drop  their  grapnel  from  their  stem  at  a  proper 
distance  from  the  shore,  that  they  may  haul  ofiT  the  moment  the  troops  are  landed. 

It  may  often  be  necessary  that  the  flat  boats  should  pull  quick  round  into  an 
opposite  direction,  either  for  retreat  or  any  other  cause,  in  which  case  it  is  of 
the  utmost  consequence  that  they  should  do  so  together,  and  in  one  direction. 
Strict  attention  must  therefore  lie  paid  to  the  signal  that  will  be  made  upon  that 
occasion  ;  and  if  no  signal  is  made,  they  are  always  to  pull  to  starboard. 

The  Captains  commanding  the  different  divisions  will  repeat  all  the  signals  by  the 
Commanding  Officer  of  the  disembarkation  ;  and  each  Captain  should  have  a  rowing^- 


*  Section  VI.  A.  B.  C.  from  the  '  History  of  the  British  Expedition  to  Egypt,*  by  the  late  General 
Sir  Robert  T.  WUton. 
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boot  attending  him,  with  a  careful  Officer  to  carry  hia  orders  to  the  boats  of  his 
division. 

In  order  that  the  flat  boats  may  observe  the  signals  as  soon  as  made,  a  musket  will 
be  fired  from  the  Commanding  Officer's  boat,  which  is  to  be  repeated  by  the  Captains 
of  the  other  divisions.  Each  boat  having  the  signal-flags  on  board  must  be  provided 
with  stretchers,  that  the  flags  may  be  seen  should  the  weather  be  calm ;  and  all 
signals  wiU  be  made  at  a  flag-staff  in  the  centre  of  the  boat. 

The  Officers  commanding  the  boats  most  take  particular  care  that  none  of  the 
troops  stand  up,  as  on  many  occasions  it  may  endanger  the  safety  of  the  boat. 

Each  flat  boat  must  be  provided  yviih  four  or  five  breakers,  or  small  casks  of  water, 
that  immediate  relief  may  be  given  to  the  troops  upon  their  landing,  should  they 
require  it. 

^lien  the  first  landing  is  completed,  the  boats  (when  ordered)  will  proceed  to 
those  ships  having  ensigns  at  their  fore-top-gallant  mast  head ;  afterwards  to  those 
having  their  ensigns  at  the  mizen,  until  all  the  troops  are  on  shore. 

When  the  second  landing  takes  place,  the  Captains  will  proceed  vrith  their  divi- 
sions of  boats  to  particular  ships,  that  the  regiments  may  be  landed  in  a  collective 
body ;  and  this  is  to  be  observed  until  all  the  troops  are  on  shore. 

The  launches  that  landed  the  artillery  will  proceed  to  such  ordnance  ship  as  will 
be  pointed  oat,  to  land  the  light  artillery  and  stores.  Should  this  service  not  be 
requisite,  they  will  aasist  in  disembarking  the  troops,  agreeable  to  the  last  in- 
structions. 

The  Ci^taias  of  the  different  divisions  will  deliver  copies  of  these  and  all  other 
instructions  to  the  Lieutenants  under  their  orders ;  and  they  will  give  theirs  to  the 
Midshipmen  commanding  the  flat  boats. 

No  persona  belonging  to  the  boats  to  be  permitted  to  quH  them  upon  landing, 
unlets  by  the  particalar  order  of  the  Commanding  Ofilcer  of  the  division. 


SECTION    VI.    B. 

ADDITIONAL   IMSTRUCTIONS   70R  THB    CAPTAINS   AND   OTFICERS   APPOINTED   TO 
8UPBRINTBND  THB   DBBARKATION   07  TROOPS,   &C. 

The  Commaiider-in-Chief  having  signified  to  me,  that  after  the  troops  are  landed, 
the  boats  under  the  directions  of  the  Captains  of  their  respective  divisions  are  to  be 
employed  in  landing  the  stores,  provisions,  and  water  belonging  to  the  army, — 

The  fbUovring  distribution  of  the  boats  is  therefore  to  take  place,  in  order  that  the 
damands  made  by  the  different  departments  of  the  army  may  be  regularly  complied 
vrith. 

After  the  first  landing  is  completed,  and  ten  pieces  of  artillery  are  on  shore,  the 
Isnnehea  are  to  rqiair  to  the  foUovring  ships,  and  convey  on  shore  the  guns  as  ex- 
pressed against  them. 

LMuiefacs.    Guns. 
F<mdr<^ani  •    .    2  2    6-pounders,  Monarek  transport. 

Should  the  Mmotour  and  Northumberland  not  join,  the  foUovnng  boats  will  land 
four  hovritzers,  viz. 
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Z«uineh.     Qmu. 

} 


^i^^^    '    1  \\Vromiht  Monarch. 


Kent .    ,    .     1 1  To  be  employed  in  landing  spare  ammnnition,  band  cttrtt.  &c^ 
Dictator     .    1  J      from  any  of  the  above  vessels  that  are  moat  conTeiuent. 

A  vessel  will  be  anchored  near  the  shore  (having  an  Ordnance  flag  flying),  on 
board  of  which  will  be  the  spare  ammunition,  &€.,  independent  of  what  will  be 
landed  by  the  Kent  and  Dictator'n  boats. 

And  the  following  launches  will  proceed  on  board  the  Ann  teanaport,  end  then 
receive  on  board  such  stores  as  the  Commanding  Engineer  may  dixect,  viz. 

Lftunch. 
Stately    ...     1 

Minotaur     .     .     1, 

When  the  whole  of  the  infantry  are  landed,  and  the  above  senrioe  completed,  the 
divisions  under  the  command  of  Captains  Stevenson,  Morrison,  Larmou',  and 
Apthorpe,  assisted  by  Captain  Gunter,  P.  A.  T.,  after  placing  dunnage  in  the  boeta' 
bottoms,  are  to  be  employed  in  landing  the  cavalry  of  the  reserve,  coniiiting  of  234 
men  and  horses ;  also  General  Finch's  brigade,  consisting  of  252  men  and  honei, 
making  in  all  486  horses  with  their  riders,  and  for  which  48  flat  boata  will  be 
necessary:  when  they  are  landed,  the  boats  are  to  return  and  land  the  horaea 
belonging  to  the  artillery,  amounting  to  182,  and  86  men  ;  also  thoie  belonging  to 
the  staff  of  the  army,  about  120,  with  their  keepers ;  also  such  a  proportion  of  forage 
as  shall  be  judged  necessary.  After  this  service  is  performed.  Captain  Stevenaon'a 
and  Morrison's  divisions  will  be  employed  in  landing  water  and  provisions,  to  be 
deposited  in  the  situations  pointed  out  by  the  Commissary-General.  All  the  veaaela 
not  employed  by  Captain  Larmour  in  the  Ordnance  department  will  be  dedicated  to 
this  service,  particularly  for  the  conveyance  of  water  from  the  fleet  to  the  army, 
should  they  require  it,  which  is  likely  to  be  the  case. 

When  the  whole  army  is  disembarked,  Captain  Larmour's  division,  with  the 
launches  that  land  the  guns,  except  such  as  may  be  ordered  to  act  as  gun-boats,  are 
to  be  exclusively  appropriated  to  land  all  the  ordnance  and  stores,  together  with  those 
belonging  to  the  Engineers'  department  in  this  service.  Captain  Larmour  will  be 
assisted  by  Lieutenant  Kemp,  the  agent  for  those  departments. 
i  latter  put  of  It  will  therefore  fall  directly  under  the  direction  of  Captain  Larmour  to  have  proper 
;tioD  I  .  wharfs  erected  for  the  stores  being  landed  upon  (applying  to  the  Admiral  for 

carpenters) ;  that  the  boats  arc  fitted  for  the  reception  of  the  heavy  guns ;  slides  pro- 
vided to  roll  the  guns  out  on ;  a  proportion  of  2-iuch  planks  to  be  taken  in  each 
boat,  for  the  trucks  or  wheels  of  the  guns  to  run  on  when  landed ;  and  afterwards  to 
accompany  the  guns,  to  prevent  their  sinking  in  the  sand,  should  it  be  judg^  neces- 
sary; purchases  prepared  for  getting  the  guns  up  on  the  shore,  anchors  sunk  in  the 
sand  in  situations  proper  for  hauling  the  boats  up  by,  in  the  event  of  bad  weather, 
and  such  further  precautions  as  may  be  judged  necessary :  some  decked  vessels  will 
be  placed  under  his  directions,  for  the  conveying  of  such  stores  as  are  liable  to 
receive  injury  from  the  weather,  as  well  as  for  the  transportation  of  faadnes, 
palisades,  &c.,  &c. 

Captain  Scott's  division,  after  the  last  brigade  is  landed,  will  disembark  the  dis- 
mounted  dragoons,  in  number  about  751  men ;  also  the  pioneers  of  the  army,  nearly 
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400  men ;  after  which,  should  it  be  necessary,  they  will  assist  in  the  same  service  as 
Captain  Stevenson's  division;  and  on  these  duties  Captain  Scott  will  call  to  his 
assistance  Lieutenant  Brown,  Ag^nt  for  Transports. 

Captain  Apthorpe  wiU,  after  the  troops  are  on  shore,  employ  his  division  in  landing 
the  stores  belonging  to  the  general  hospital ;  also  those  that  appertain  to  Quarter- 
Master-General  departments,  and  such  others  as  do  not  fall  under  those  heads  already 
mentioned ;  but  should  those  stores  be  soon  landed,  Captain  Apthorpe  will  employ 
his  boats  on  any  other  services  where  the  demands  are  most  urgent. 

As  it  is  quite  impossible  to  foresee  the  different  duties  that  must  be  performed  by 
the  boats  of  the  fleet,  and  from  the  variety  of  situations  I  may  be  in,  during  the 
course  of  the  intended  service,  it  may  not  be  in  my  power  to  give  all  the  necessary 
orders ;  the  Captains  of  the  different  divisions  must  therefore  exercise  their  own 
judgments  upon  many  occasions.  I  shall  only  recommend  that  where  any  service  is 
demanded  by  the  heads  of  departments,  that  the  same  be  complied  with ;  but  on  all 
occasions,  those  orders  that  come  immediately  from  the  Commander-in-Chief  of  the 
army,  the  Adjutant-General,  or  his  deputy.  Colonel  Abercrombie,  the  Quarter-Master- 
General  or  his  deputy,  are  to  have  the  preference. 

Care  must  be  taken  that  the  boats'  crews  are  regularly  relieved  when  the  service 
will  admit  of  it,  in  order  to  prevent  sickness  from  over-fatigue,  or  being  too  long  ex- 
posed to  the  sun. 

The  boats'  sails,  when  they  have  not  awnings,  are  to  be  spread  over  them,  when  it 
can  be  done  with  convenience,  both  to  afford  shelter  to  the  men  and  to  prevent  the 
sun  from  rending  the  boats,  which  will  be  greatly  assisted  by  their  being  frequently 
wetted,  particularly  in  the  evening,  except  when  the  men  are  forced  to  sleep  in  them, 
upon  which  occasion  doing  it  in  the  day-time  is  to  be  preferred. 

The  flat  boats  are  not  to  be  employed  on  any  duty  where  they  are  liable  to  injury, 
and  the  utmost  care  must  be  taken  to  keep  them  in  constant  repair ;  upon  which 
account  it  is  recommended  that  a  carpenter  shall  be  sent  from  each  ship  as  one 
of  her  crew,  being  provided  with  a  hammer,  an  assortment  of  nails  and  materials 
proper  for  stopping  shot-holes,*  or  affording  a  temporary  repair  to  the  boat.  These 
carpenters  may  be  occasionally  employed  upon  fitting  wharfs,  or  other  necessary 
services. 

When  any  wounded  men  are  brought  down  upon  the  beach,  and  a  request  shall  be 
made  for  their  being  conveyed  on  board  the  hospital  ships,  the  Captain  of  the 
division  to  which  such  application  shall  be  made  is  to  direct  some  of  the  boats 
under  his  orders  to  perform  the  service,  and  if  necessary  that  the  flat  boats  shall  be 
removed,  that  the  soldiers  may  be  placed  with  convenience  and  ease  to  themselves, 
directing  cutters  or  other  boats  to  tow  them.  This  service  is  particularly  directed  to 
the  attention  of  Captain  Apthorpe,  whose  division  is  attached  to  the  Medical  depart- 
ment. 

Three  days'  provisions  must  be  ready  cooked  for  the  crews  of  the  boats,  and  each 
of  the  men  provided  with  a  blanket,  one  shirt,  and  a  pair  of  trousers. 

Every  flat  boat  to  have  two  spare  oars,  and  a  set  of  wooden  thoels  with  grummets, 
in  case  the  others  should  be  lost  or  broken. 


*  Thin  vheet-Iead,  thin  plank,  theathing-felt,  oakum,  tallow,  &c.,  or  (as  in  Sect.  V.)  "a  seaman's 
jacket."— JPd. 
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SECTION   VI.   C. 

General  Ordert,*  Head-Qaarten,  Mannorioe» 

II.  M.  S.  Kenif  February  16th,  1801. 

Sucb  Officen'  hones  as  were  not  embarked  on  the  14th  instant  will  be  on  the 
beach  ready  for  embarkation  to-morrow  morning,  at  8  o'clock  precisely.  Officers  will 
take  notice,  that  after  to-morrow  no  horses  will  be  embarked. 

The  horses  which  have  arriyed  for  the  cavaby  since  the  last  allotment  are  distri- 
buted as  follows : 

2611:  "T"*  :  :n  t  }o»  »-*«•.  21. 

These  horses  will  be  on  the  beach  ready  for  embarkation  to-morrow  momini^, 
at  7  o'clock. 

The  horses  will  reoeiTe  the  following  rations  while  on  board  ship,  yue.  5  lbs.  of 
barley,  5  ibs.  of  straw,  and  3  gallons  of  water.  As  it  haa  been  impossible  to  auppljr 
all  the  horse  vessels  with  weights  and  measures,  the  non-commissioned  officers  will 
use  the  Turkish  steelyards,  which  they  will  find  on  board,  taking  notice  that  the 
THrki9h  ocque  is  equal  to  2  tbs.  11  oz.  English;  so  that  the  rations  for  horses  at 
present  established  will  be  two  oequea  of  barley  and  three  oeque$  of  itrtw,  nesriy. 

Migora  of  Brigade  are  responsible  that  a  copy  of  this  Order,  as  well  ss  that  of  the 
6th  instant,  is  given  to  each  of  the  non-commissioned  officers  in  charge  of  the  forsge 
and  provisions  on  board  the  different  horse  ships. 

As  nearly  as  circumstances  wiU  permit,  the  dlsembsrkation  of  the  anny  will  take 
place  in  the  following  order : 

1st.  The  Infantry  of  the  Reserve,  with  10  pieces  of  light  artillery. 
The  Brigade  of  Guards. 
The  remainder  of  the  first  line,  with  6  additional  pieces  of  light  artillery. 

2nd.  The  Infantry  of  the  second  line. 

3rd.  The  mounted  detachments  of  Cavalry  of  the  Reserve  and  Brigadier  Finch's 
brigade. 

4  th.  The  dismounted  part  of  the  same  brigade. 

5th.  The  pioneers  of  the  army,  the  horse  detachment  of  the  Royal  Artillery,  and 
such  additional  pieces  of  ordnance  and  ammunition  as  may  be  wanted. 

When  the  troops  are  ordered  to  land,  the  men  are  to  be  put  into  the  flat  boats  ma 
expeditiously  as  possible,  but  without  hurry  or  disorder :  they  are  to  sit  down  in  the 
boats,  and  in  rowing  to  the  shore  the  strictest  silence  to  be  observed :  tke  troops 
are  positively  ordered  not  to  load  till  formed  on  the  beach ;  the  formation  is  to 
be  effected  as  soon  as  possible ;  the  men  are  to  fall  in,  in  line,  opposite  to  where  they 
land ;  nor  is  any  individual  or  body  of  men,  in  conceiving  themselves  displaced, 
to  attempt  to  regain  their  situation  by  closing  to  either  flank,  till  ordered  so  to  do 
by  the  General  Officer  on  whom  they  depend,  or  the  Senior  Officer  present  on  the 
spot. 

The  troops  arc  to  land  with  sixty  rounds  of  ammunition  per  man ;  the  ammunition 
which  cannot  be  contained  in  the  pouches  to  be  carefully  put  in  the  packs.  Three 
days'  bread  and  three  days'  pork,  ready  cooked,  is  to  be  carried  by  officers  and 
men  *.  the  same  quantity  is  to  be  landed  to  the  troops ;  it  is  not,  however,  to  be  de 

*  Abridged. 
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Uyered  out,  but  carried  in  kegt,  and  pat  under  charge  of  the  Qoarter-Maatcr  of  each 
regiment,  with  a  party  aufScient  for  the  purpoae  i  each  man  will  cany  his  canteen 
filled  with  water. 

Three  days'  barley  will  be  carried  for  the  horses  of  the  cavalry,  and  of  the  Staff 
and  Field  Officers. 

The  Staff  and  Field  Officers  must  provide  themselTes  with  foragoosaeks  prerioas  to 
the  fleet  sailing  from  this. 

The  men  will  carry  their  intrenching  tools,  and  the  proportion  of  necesaariea 
specified  in  the  Orders  of  15th  August  last,  viz.  2  shirts,  1  pair  of  shoes,  2  pain 
of  socks  or  stockings,  neatly  made  up  in  their  packs  or  knapsacks,  their  camp  kettlea, 
and  blankets.  Regiments  having  both  blankets  and  great  coats  vrill  leave  the  latter 
on  board. 

It  is  absolutely  necessary  that  the  Officers  should  bring  on  shore  in  the  first 
instance  such  articles  only  as  they  can  carry  themselves.  Officers'  servants  are  not 
only  on  all  occasions  of  service  to  be  present  under  arms  with  the  corps  to  which 
they  belong ;  but  they  are  to  carry  no  more  than  any  other  soldier,  and  are  to  mount 
all  pickets  and  guards  with  their  masters. 

The  smallest  number  of  b&tmen  possible  will  be  permitted ;  mounted  Officers  alone 
are  entitled  to  them. 

The  music,  drummers,  and  men  least  fit  for  actual  service,  are  to  be  selected  for 
all  regimental  duties  not  purely  military ;  and  Officers  commanding  corps  v?ill  be 
held  strictly  responsible  for  their  being  at  all  times,  and  in  every  situation,  in  the 
most  effective  state. 

A  proportion  of  the  general  Hospital  Staff  must  be  attached  in  the  first  instance  to 
each  brigade,  and  will  be  allowed  such  orderlies  as  are  absolutely  necessary  from  the 
brigade.  Regimental  Surgeons  are  to  be  allowed  one  orderly  each,  to  carry  the  field 
case  of  instruments. 

The  spare  arms,  tents,  and  horse  appointments  of  the  dismounted  cavalry,  and 
every  article  of  spare  baggage,  are  to  be  left  in  charge  of  a  careful  non-commissioned 
officer  on  board  of  each  ship. 

After  the  troops  have  landed,  the  sick  of  such  regiments  as  are  embarked  in 
transports  are  to  be  collected  into  one  of  the  vessels  occupied  by  the  corps,  under 
the  care  of  the  Assistant  Surgeon,  who  vrill,  as  soon  as  possible,  report  himself 
and  the  state  of  the  men  under  his  charge  to  the  Inspector-General  of  Hospitals  on 
board  H.  M.  S.  Niger.  In  case  of  there  being  only  one  Medical  Officer  present  with 
any  regiment  thus  situated,  this  duty  must  be  assigned  to  a  careful  non-commissioned 
officer. 

Regiments  embarked  in  men-of-war  will  leave  the  sick  under  the  care  of  the 
Surgeon  of  the  ship,  who  will  be  entitled  to  the  allowance  established  in  sudi  cases. 
If  necessary,  a  small  proportion  of  orderly  men  may  be  left  vrith  the  sick,  to  be 
selected  frt>m  the  convalescent  men :  regiments  that  have  women  vriU  employ  nursea 
in  lieu  of  orderly  men.  The  women  are  positively  prohibited  imm  landing  on  any 
pretence  whatever  until  the  Commanding  Of&cen  of  corpa  have  obtained  the  Com- 
mander-in-Chief's express  permission  for  that  purpose. 

Detailed  instructions  relative  to  the  Artillery,  Engineers,  and  Commissariat,  vrill  be 
communicated  to  the  respective  heads  of  those  departments. 

SECTION    VII. 

On  referring  this  important  article  to  a  distinguished  Naval  Ofiker  who  was  em- 
ployed in  the  Chinese  seas,  he  declined  contributing  the  necessary  information  on 
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account  of  the  impossibility  of  defining  precisely  what  is  to  be  done  in  regard  to 
embarking  and  disembarking  troops  under  fire, — these  operations  depending  upon 
local  circumstances ;  and  because  that,  before  orders  can  be  issued,  a  careful  reoon* 
noissance  must  be  made  of  the  place  proposed  for  the  point  of  embarkation  and 
disembarkation, — how  it  is  protected, — how  near  it  can  be  approached  with  Teasels 
of  light  draft  of  water  to  scour  the  beach  and  cover  the  boats, — what  description  of 
boats  are  at  command, — the  number  of  men  to  be  landed  and  taken  off,  &c.* 

But  assuming  that  these  preliminary  questions  are  provided  for,  the  details  and 
precise  arrangements  for  the  embarkation  and  disembarkation  of  irocpa  and  9fare§ 
are  desirable;  therefore,  in  order  to  give  every  information  possible,  the  best  an* 
thorities  attainable  have  been  selected,  as  given  in  the  preceding  Sections. 

For  ordinary  circumstances,  and  every-day  occurrence  to  British  soldiers  in  their 
tour  of  foreign  and  colonial  service,  the  Queen's  Regulations  should  be  consulted, 
commencing  at  page  325  and  ending  at  369,  third  edition. 

The  introduction  of  steam  to  maritime  war  affords  facilities  of  transport,  and  the 
means  of  covering  a  landing  or  re-embarkation,  not  available  before ;  but  these 
additional  means  do  not  give  the  actual  operations  any  greater  facilities  than  before, 
as  the  men  and  stores  are  still  to  be  placed  in  boats  adapted  to  the  local  drcum- 
stances. 

For  distant  operations,  the  long  boat  of  the  transport  and  the  launch,  barge,  and 
pinnace,  are  the  only  resources  which  have  hitherto  served  the  purpose ;  and  flat* 
bottom  and  other  boats  constructed  expressly  for  the  landing  of  troops  are  diflScoIt 
to  carry,  and  rarely  found  at  the  point  of  debarkation. 

The  British  soldier,  after  a  few  weeks  afloat,  acquires  a  certain  degree  of  handiness, 
and  what  is  termed  his  *  sea  legs ;'  he  will  then  profit  by  the  hints  offered  in  Section 
IV.  of  this  article,  written  by  Captain  Rea,  of  the  Royal  Marines. 

The  landing  in  Egypt  in  1801  is  given  in  Section  VI.  as  an  example  of  a  debaikation 
of  a  large  force,  as  extracted  from  Sir  Robert  Wilson's  *  History  of  the  British  Ex» 
pedition,'  fourth  edition.    The  force  landed  was  probably  the  largest  (5000  men)  ever 


*  The  following  memoranda  for  reconnoitring  previous,  or  for  report  auhMquent,  to  a  landing,  may 
be  useful  and  acceptable. 

CdTBS. 

"  La  nature  des  cAtes,  hordes  de  dunes,  couvertes  de  rochers  plats  qui  rendent  leor  abord  ploa  on 
moins  dangereux;  h^riss^es  de  falaises  qui  en  interdisent  absolument  l*accJ^ — les  parties  d^elop- 
p^  et  d^couvertes  propres  aux  deicentes — les  parties  rentrantes  offrant  des  anses  et  des  ports — lea 
pointes  et  les  caps  propres  aux  forts,  aux  batteries,  c[ui  pourront  dffendre  les  points  accessibles— lea 
ties  adjacentes  servant  d'ouvrages  avanc^  qui  forment  des  barri&res  aux  tentatives  de  I'ennemi— 
les  laiues — les  anses — les  bales — les  radrs— les  ports ;  la  nature  des  vents  qui  sont  n^cessaires  poor 
I'entr^e  et  pour  la  sortie  de  ces  ports,  dont  il  faut  indiquer  les  avantages  et  les  inconvteiena — lea 
difKrentes  batteries  ^blies  pour  la  defense  des  mouillages,  des  passes — les  retranchemens,  lea 
tfpaulemens  pratiqu^  dans  les  parties  oil  I'on  peut  tenter  les  dcscentes — les  camps,  les  postes  qui 
doivent  couvrir  les  principaux  ^tablisscmens  et  I'int^eur  du  pajrs — exposer  tout  ce  qui  caraet^iiae 
les  endroits  accessibles ;  les  dangers  qu'on  aura  k  courir ;  les  obstacles  k  surmonter  ;  ks  mojeaa  de 
les  augmenter,  les  temps  des  mar^  plus  ou  moins  favorablcs  k  Tapproche  des  endroits.  Indiquer 
les  lieux  donnant  des  positions  plus  avantageuses  aux  moyens  de  d^ense  et  aux  points  k  dffendre— 
P^tat  actuel  des  forts  qui  prot^nt  la  cdte ;  des  batteries ;  des  corps-de-garde  et  de  toutes  lei  ptteea 
d*artillerie  qui  peuvent  s'y  trouver— analyser  les  syst^mcs  de  defense  donn^ ;  les  amfliorer,  en  fiure 
un  nouveau  —  calculer  les  forces  que  peuvent  foumir,  dans  un  moment  de  surprise,  lea  canonniera 
gardes — cdtes,  en  attendant  que  les  troupes  r^gl^s  de  tels  et  tds  lieux  puissent  arrirer  aux  pointa 
attaqu^.  —  S'il  est  des  riviires  qui  aicnt  leur  embouchure  sur  ces  c6tes ;  les  marto  apportent  des 
variations  sur  leur  passage ;  il  fuut  rendrc  un  compte  exact  de  cette  influence.'*— ilf(fe-Jf /metre  d 
Viuage  dn  Offiden  d'Artillerie  de  France.    Tome  second,  5th  ed..  p.  11 52. 
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thrown  on  shore  tt  one  time,  and  the  whole  of  the  arrangements  appear  as  perfect 
as  they  were  successfuly  and  serve  as  a  heautiful  study  for  similar  operations. 

In  reviewing  the  important  points  embraced  by  this  subject,  and  recapitulating  the 
Sections  of  this  article,  which  comprise,  as  regards  Embarkation, 

First,  the  deliberate  and  careful  stowing  of  the  Artillery,  Engineer,  and  other  stores, 
to  be  placed  in  the  vessels  in  the  order  of  probable  wants,  and  so  as  easily  to  be  got 
at ;  as  explained  in  Sections  I.  and  II. ; — 

Secondly,  the  embarkation  of  the  horses  and  troops ; — 

Lastly,  the  economy  and  management  of  the  whole  afloat,  which  are  especially 
provided  and  explained  in  the  Queen's  Regulations ; — 

In  the  Ditembarkatkmf  the  horses  and  troops  become  the  flrat  for  consideration : 
the  men  to  be  placed  in  boats,  the  horses  swum  to  shore,  and  a  few  pieces  of  light 
artillery  dragged  on  in  the  first  instance  by  seamen :  otherwise  the  first  operation  in 
embarking  is  the  last  in  the  disembarkation :  the  final  one  will,  of  coarse,  depend 
upon  the  Objective  Points  of  the  expedition  to  be  attained.  G.  G.  L. 


DISINFECTION.— See  <  Sanitart  Pmcautions.' 


DIVING  BELL.* 

DESCRIPTION     OV    THR    DIYINO    BRIX8     AMD     IfACHINRRT,    &C.     V8RD     IN     THR 
RRRCnON  OV  THR  NRW  PIRR  AT   HORBS'   POINT,  MILFORD   HATRN.f 

There  were  four  beUs  employed,  which  I  shall  describe  separately,  as  they  all  varied 
either  in  size,  shape,  or  materiaL 

DMng  BeB,  figs.  1,  2,  3,  and  4. — No.  1  diving  bell  was  made  of  cast  iron,  6  feet 
2  inches  long,  4  feet  6  inches  broad  at  the  bottom  (on  the  outside),  and  5  feet  2  inches 
high ;  the  tidea  and  ends  were  1)  ineh  thick  at  the  top,  and  2)  inches  thick  at  the 
bottom ;  Uie  top  of  the  bell  was  1)  inch  thick,  and  strengthened  by  a  strong  longitu- 
dinal iron  rib,  to  which  the  bk>ck  of  the  fall  was  shackled :  there  were  also  six  trans- 
verse ribs,  three  on  each  side  of  the  longitudinal  one.  This  bell  was  not  quite  flat  at 
the  top,  bat  roae  3|  inches  from  the  sides  towards  the  centre,  and  was  cast  in  one  piece ; 
it  weighed  4^  tons.  On  the  top  were  ten  convex  lenses,  8  inches  in  diameter,  fitted  into 
a  rabbet  fiDmied  in  the  casting,  having  an  iron  rim  screwed  round  them  on  the  inside 
of  the  top  of  the  bell  to  secure  them :  these  lenses  admitted  sufficient  light,  when  the 
vrater  was  dear,  to  distinguish  the  smallest  objects  (which  I  have  been  enabled  to  do 
when  in  the  diving  bell  54  feet  under  water).^  Air  was  supplied  to  the  workmen  em- 
ployed in  it  throDgfa  a  leather  hoee,  one  end  of  which  was  screwed  into  the  centre  of 
^he  top  of  the  bell,  and  the  other  into  the  receiver  of  an  air-pump  worked  from  above. 
The  hole  that  admitted  the  air  was  covered  on  the  inside  of  the  top  of  the  bell  with  a 
piece  of  drcnlar  leather,  secured  by  eight  screws,  in  the  spaces  between  which  the  air 
entered  and  spread,  avoiduig  thereby  an  unpleasant  direct  current.  This  piece  of  leather, 
should  the  hose  burst,  would  also  prevent  any  very  great  quantity  of  water  from 
entering  the  beU  instantly,  and  there  was  always  sufficient  air  in  it  to  support  the 
workmen  tfll  they  could  be  raised  to  the  surface.    On  the  outside  of  the  bell,  at  each 

*  From  *  ProfeMioaml  Fapen/  vol.  i. 

t  By  lieat.-Colonel  Savage,  R.  E. 

X  The  fowidalion-atoiie  of  the  pier  is  57  feet  under  water  at  the  highest  tpring  tidee. 
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Kig.  I.— SiileElevtli 


end,  tliere  vtrr  iron  rinp,  to  oiif  of  wliidi  ■  giiiy-rope  nxi  nttactird,  for  the  pnrpoce 
of  pTermliiig  llin  bell  from  turning  ruund,  wliicli  it  ntlierwiae  very  frrquentlj'  wouM, 
and  thervliy  entmiglc  the  fill,  ao  thai  (lie  btU  coulil  neither  be  railed  nor  lowered. 
An  attentive  man  had  alwaya  cliarge  of  (he  guy-rope.  In  the  ioiide  of  the  belt,  at 
«*ch  end,  were  moveable  aeata,  fitted  into  iron  ledgei,  caat  with  the  bell ;  and  It  the 
bottom,  acrou  tbe  centre,  iraa  a  foot-board  liniilarly  leeured,  to  place  the  feet  on  t 
there  waa  alio  ■  wooden  ahetf  on  one  tide  near  the  top  for  small  toola,  &&,  &c.,  to 
tlie  front  of  nliich  were  a  row  of  hooks  to  bang  (he  setting  ban,  ebains,  &c.  Two 
large  eye-bolls  were  screwed  into  (lie  lop  of  thr  diving  licli,  to  vhich  the  hcMj  tine 
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and  granite  ttoaet  were  tlnng  by  ebaint  and  raited  with  it,  in  order  to  la;  tbetn  in 
their  proper  place*.    The  iniide  of  the  bell  was  frequcDtl]'  whitewaihed. 

No.  2  bell  wu  vei?  ^nular  to  No.  1,  bat  a  few  inche*  imaller. 

No.  3  bell  naa  a  little  larger  than  either  No.  1  or  No.  2,  cut  in  Bts  upante  piece* 
and  riTcled  togrther.  It  wai  5  feet  6  iachr*  high,  7  feet  2  iiiebei  loog,  and  9  fwt 
wide  oDtiide ;  this  bell  in  other  reipecti  waa  exact);  the  *ame  m  No.  1  and  No.  2 ;  it 
weighed  6  torn. 

No.  4  «*•  a  (mall  eircolar  bell,  in  ihipe  like  a  common  church-bell ;  it  wn  i  feet 
3  inchei  high,  5  feet  in  diameter  at  the  bottom,  and  2  feet  9  incbei  at  the  top  on  the 
outside.  Acroii  the  centre,  at  the  bottom,  wai  placed  a  board  upon  which  the  worit- 
men  Mt,  m  that,  wben  aiccndlng  or  descending,  their  legs  were  part!]'  in  the  water. 
This  bell  was  made  of  wrought  iron,  in  plates  3  feet  3  inches  long  b;  2  feet  8  inche* 
wide,  riTeted  together  in  the  same  manner  as  the  boiler  of  a  steam  enpne.  The 
plate*  were  |thi  of  an  inch  thick.  This  was  a  TCry  inconvenient  bell,  from  its  shape, 
and  was  onlj'  used  in  eicaTating. 

N.  B.  The  anneied  plans,  sections,  and  elevations  of  No.  1  diving  bell  will  alRutl 
aoj  further  information  that  may  be  required  respecting  its  construction.  The  diving 
bells,  when  not  in  use,  were  always  hoTC  np  above  high  water,  and  secured  to  the 
carriage  by  four  hooks  and  chains. 

Jir-Pia^,  Sga.  i  and  6. — The  air-pumps  for  the  pnrpose  of  supplying  Nos,  1,  S, 
and  3  bells  were  doable  ones  i  that  attached  to  No.  4  wasa^nglconei  the  cylinder* 
were  bra**,  1  Ibot  high,  (  inch  thick,  and  B  inchee  in  diameter  inside.  The  air  was 
forced  from  the  cylinden  Into  a  receiver,  across  the  bottom  of  which  wsa  a  doable 


Kg.  5. — Plan  of  Air-pamp. 


valve  fixed  on  a  piece  of  iron,  called  a  aaddle :  this  valve  rote  and  ftU  as  the  air  wa* 
either  forced  from  the  right  or  left  hand  cylinder,  and  wm  required  l«  prevent  the  air 
from  entering  tbe  opposite  cylinder  Instead  of  into  the  hnae,  one  end  of  which  was 
screwed  into  the  front  of  the  receiver,  and  the  other  into  the  (op  of  the  diving  bell. 
The  double  air-pump  required  from  four  to  six  men  to  work  It,  according  to  the  depth 
of  water  the  bell  was  working  in,  the  nature  of  the  work,  or  the  number  of  persons 
in  it. 
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Fig.  7. — ElevfttioD  of  Air-pninp. 


In  theu  Bkctchei  of  the  air-pump  the  part  left  anabaded  U  bnu. 


Halt. — The  hoKi  nere  nide  of  cow-hide  double,*  nearly  a  qnuier  of  an  inch 
thicL,  between  which  there  waa  a  layer  of  coane  duck,  wdl  mbbad  orer  with  cnr- 
rier'i  dubhlngi  (he  leather  was  tonpied  at  tbe  *e«iD,  tbo  edgej  thinned,  turned 
down,  and  tlilched  through  the  whole.  The  hoaa  were  made  in  lengtbi  of  aboot 
1 B  feet,  nhich  were  joined  together  by  a  brau  male  and  female  icreir  \  they  re- 
quired tu  be  Hell  greased  every  two  or  three  week*  with  a  mixture  of  tallow  and 
hees'-nax  ;  in  cnld  weather,  the  quantity  of  the  latter  article  waa  very  small,  but  in 
Biimmer  more  waa  required,  to  give  aolidity  to  tlie  conipOBition.  The  diameter  of  the 
hose  wai  about  2\  inches :  if  well  made  and  taken  care  of,  one  would  lait  five  or  six 

The  hosei  when  iu  use  ought  to  be  lupported  at  the  joints  by  small  lines,  in  order 
to  prevent  their  being  slrnincd. — Stt  elevation  of  diving  bell  and  machinery. — 
rialc  1. 

Crab,  Sfe.  (Plate  11.) — Each  bell  waa  auspended  from  a  cast-iron  crab,  mounted 
upon  a  small  wooden  carriage  hating  four  caat-iron  wheels  attaehed  ui  it;  over  tbe  two 
front  ones,  amall  piiiion-wheela  were  placed,  which  were  turned  by  H  abort  iron  bar 
being  inserted  into  holrs  nude  into  them  for  that  patpose :  by  this  meana  (he  I>e1l 
was  moved  with  (lie  greatest  facility  from  tbe  front  lo  the  back  of  the  wall.  The 
wheela  of  the  crab-carriage  moved  on  a  rait-road  Uxed  on  the  top  of  a  large  carriage 
upon  which  they  were  placed.  One  end  of  the  bell-fall  waa  fastened  to  the  frame  of 
tbe  crab-carriages,  and  Ibe  oilier  lo  tlic  barrel  of  the  crab,  passing  through  a  double 
block  at  tbe  lop  and  a  treble  one  at  the  bottotn.    The  ktwer  block  waa  secured  to 
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the  diving  bell  by  strong  chtina,  which  were  run  through  three  strong  iron  shackles,  one 
of  which  was  bolted  to  the  lower  block,  and  the  other  two  to  each  end  of  the  longi« 
tudinal  rib  on  the  top  of  the  bell.  The  fkll  was  a  7-inch  shnmd-layed  rope  in  six 
parts.  Two  men  were  tuiBcient  to  raise  otr  lower  the  bell  when  it  was  under  water, 
but  it  required  six  or  eight  to  raise  it  when  out  or  coming  out.  A  crab  and  carriage, 
similar  to  the  one  to  which  the  bell  was  attached,  was  used  for  towering  down  the 
large  blocks  of  granite  and  limestone. 

Stage, — The  stage  firom  which  the  diving  bells  were  worked  em1»faeed  the  whole 
width  of  the  pier-wall,  erected  with  piles  from  60  to  75  feet  long»  ind  from  14  to 
15  inches  square:  they  were  pouited  and  shod  with  iron  at  the  bottoai»  and  had 
also  large  flat  stones  bolted  to  them,  by  which  means  they  were  mom  easily  fixed  in 
their  proper  places.  The  outer  and  inner  rows  were  23  feet  6  inches  apart  in  the 
clear  at  the  top.  The  piles  battered  about  ^h,  and  were  placed  from  10  to  12  feci 
from  each  other.  The  string-pieces  upon  which  the  rail-road  was  laid  were  about 
40  feet  long  (each  length)  and  firom  14  to  15  inches  square,  secured  to  the  piles  by 
screw-bolts  and  nuts.  The  string-pieces  were  supported  by  strong  cleats  under  them^ 
which  were  nailed  and  screwed  to  the  piles ;  they  were  also  further  secured  by  an 
iron  band.  The  level  of  the  rail-road  on  the  stage  was  9  feet  6  inches  above  high- 
water  spring  tides.  A  gang-board,  15  inches  wide,  was  fixed  on  the  outside  of  the 
string-pieces,  for  the  workmen  to  walk  on.  Strong  struts  wero  ixed  against  the  outer 
and  inner  rows  of  piles,  and  the  stage  was  secured  to  the  shore  by  iron  chains,  which 
could  be  tightened  by  screws  when  required.  The  front  and  back  parts  of  the  stage 
were  connected  together  by  cross-pieces  of  timber  (14  inches  x  7  inches),  bolted  down 
to  the  string-pieces ;  underneath  them  cleats  were  nailed,  for  the  purpose  of  steadying 
the  stage,  and  keeping  it  apart :  these  cross-pieces  were  oocasionaUy  shifted :  one 
was  always  placed  at  each  end  of  the  part  of  the  work  where  the  diving  bell  was 
employed,  a  space  generally  of  from  30  to  40  feet  in  length.  At  different  parts,  along 
the  stage,  sheds  were  erected,  in  which  the  air-pumps  were  placed,  and  also  a  small 
windlass,  by  which  the  box  containing  the  rock  and  shingle  that  had  been  excavated 
by  the  workmen  employed  in  the  diving  bell  was  drawn  up,  and  the  contents  emp- 
tied into  a  barge  stationed  to  receive  it.  By  similar  means  spalls  and  mortar  were 
lowered  down  to  the  masons  who  were  building  in  the  bell.  A  boat  was  always  in 
attendance,  in  which  there  vras  a  supply  of  mortar  and  small  stones,  &c.  kept  in 
readiness,  and  also  a  labourer  to  empty  and  fill  these  boxes.  A  small  line  was 
attached  to  them,  by  which  means  they  were  pulled  into  the  bells  by  the  workmen. 
The  floors  of  the  pomp-houses  were  about  6  feet  above  high  water,  and  as  the  tops  of 
them  abutted  against  the  string-piece  of  the  stage,  and  were  levd  vrith  it,  their  roofs 
were  found  very  useAil  for  laying  on  them  many  small  articles  required  by  the 
workmen  employed  on  the  stage :  the  mortar-box  had  a  cover  to  it.  The  roads  by 
which  the  large  stones  were  brought  from  the  shore  to  the  stage  were  formed  by  two 
baulks  about  14  inches  square,  laid  parallel  to  each  other,  3  feet  apart,  having  a  gentle 
slope  towards  the  fh>nt  wall  of  the  pier,  by  wiiieh  meant  the  truck  upon  which  the 
•tone  was  placed  was  easily  pushed  forward  by  one  man,  as  a  lail-road  was  laid  upon 
the  baulks :  one  end  of  them  rested  upon  a  strong  piece  of  timber,  which  was  spiked 
to  two  of  the  inner  row  of  stage  piles,  and  the  other  end  on  the  bank  on  the  shore : 
the  centre  was  supported  by  uprights.  These  roads  were  from  60  to  80  feet  long :  a 
piece  of  wood  was  nailed  across  the  outer  end  of  them,  to  prevent  the  truck  from 
running  over. 

Bell  Vessel, — The  diving  bells  at  Hobbs'  Point  were  at  first  worked  from  a 
schooner  of  about  120  tons :  a  stage  having  been  erected  across  her  deck,  projecting 
over  each  side,  from  thence  the  bells  were  suspended  from  crabs  placed  on  the  stage. 
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The  air-pumps  were  fixed  on  the  deck  of  the  vessel  This  mode  cf  working  the  beOs 
was  attended  with  many  inconveniences,  particularly  from  the  great  rise  mod  Ikll  of 
the  tide,  by  which  the  diving  bells  could  not,  without  much  difficulty  and  eonaftuit 
attention,  be  kept  working  in  the  same  place ;  therefore,  after  elearUig  in  a  roogh 
manner  the  general  outline  required  for  the  area  of  the  pier-walls,  this  method  of 
working  the  bells  was  discontinued,  and  the  stage  already  described  was  erected. 

Dredging  Boat. — The  greatest  part  of  the  mud  and  a  large  quantity  of  small 
shingle  were  removed  by  a  dredge,  worked  from  a  flat-bottomed  barge,  48  feet  long, 
13  feet  wide,  and  3  feet  deep ;  across  the  gunwale  a  platform  of  3-inch  plank  was 
laid,  and  on  it  a  cast-iron  crab  was  fixed,  near  which  a  small  derrick  was  raised  7  or 
8  feet  high.  The  pole  to  the  end  of  which  the  dredge  wss  attached  wu  37  fieet  long : 
when  it  was  lowered  for  the  purpose  of  scraping  up  the  mud,  shingle,  &e.,  the  pole  waa 
placed  alongside  the  barge,  the  top  inclining  forward,  and  secured  to  the  gunwale  bj 
a  rope  halter  fastened  to  a  ring-bolt  fixed  on  the  inside  of  the  vesseL  A  small  chain 
was  fixed  to  the  front  of  the  dredge,  which  ran  through  a  block  fastened  to  the  top  of 
the  derrick,  from  thence  communicating  with  the  crab,  by  which  the  dredge  was 
drawn  along  the  bottom,  and  raised  out  of  the  water,  and  then  emptied  (by  means  of 
a  rope  attached  to  it  with  a  hook)  into  the  barge.  Four  men  were  required  to  woik 
the  dredging  vessel,  viz.  two  at  the  crab,  one  at  the  dredge  to  keep  it  in  its  proper 
position,  and  one  to  empty  it,  and  level  the  rubbish,  &c.  in  the  bottom  of  the  barga. 

Tm  Tub€9  and  Boren  used  m  BUuting  Rock  under  17  a/«r.--The  pitdiing  borerp 
so  called  from  its  being  the  first  used,  was  a  round  iron  bar,  2^  inches  in  diameter, 
and  about  2  feet  long;  with  this  tool  a  hole  was  liored  about  6  or  8  inches  deep;  a 
smaller  borer  of  2  inches  in  diameter  was  then  used  to  bore  it  to  the  dqith  requiiedt 
which  was  sometimes  4  or  5  feet.  The  powder  to  charge  the  mine  was  pat  into  a 
cylindrical  tin  case,  generally  from  10  inches  to  1  foot  long,  but  vaiying  in  length 
according  to  the  quantity  of  powder  required.  A  small  tin  tube  half  an  ind&  in 
diameter  (outside)  was  inserted,  and  soldered  into  the  case  holding  the  powder, 
about  6  inches  down  the  inside  of  it ;  the  top  of  the  case  was  covered  with  a  piece 
of  tin,  through  which  the  small  tube  was  put.  Great  care  must  be  taken  that  both 
the  tube  and  case  are  well  soldered,  that  the  powder  should  not  get  wet.  The  tin 
tul>e8  were  made  in  lengths  about  4  feet  6  inches  each,  the  tops  of  them  splayed  a 
little  (like  a  funnel),  the  diameter  of  which  was  1^  inch ;  into  it  the  next  length  of 
tube  was  inserted,  being  carefully  puttied  round  to  keep  out  the  water :  a  sufficient 
number  were  used,  so  that  the  last  should  rise  a  little  al>ovc  the  surface  of  the  water. 
The  mine  was  fired  by  dropping  a  small  piece  of  red-hot  iron  (which  waa  pointed  at 
the  end)  down  the  tube. 

Description  of  the  Tools  used  in  the  Diving  BelL — The  tools  used  by  the  masons 
employed  in  the  hell  building  were  — 

Two  setting  bars,  the  lower  ends  of  which  were  curved  up,  which  enabled  the  work- 
men to  move  the  large  stones  with  greater  facility  than  they  otherwise  could, 
in  the  confined  space  they  worked  in. 
A  spall-driver,  the  handle  of  which  was  3  feet  long,  of  1^  inch  diameter  rod-iron, 
with  a  head  at  the  end  of  it  3  j^  inches  wide  :  the  use  of  the  tool  waa  to  drive 
down  the  small  pieces  of  stone  between  the  joints  of  the  large  ones,  which, 
from  the  depth  of  water,  could  not  be  so  well  done  by  a  common  mason's 
hammer. 
A  sledge  hammer,  or  maul. 
A  narrow  plate  of  iron,  about  1^  inch  wide,  i^th  thick,  and  2  feet  9  inches  long, 

with  a  handle :  this  was  used  to  work  the  mortar  in  between  the  vertical  joints. 
A  short  boat-hook,  about  4  feet  long. 
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A  shovel  with  a  short  hmdle* 

Two  signal  hammers. 

A  pair  of  lewises. 

Two  chains,  a  large  and  a  small  one,  a  swah,  a  piece  of  chalk,  a  trowel,  and  foot  rule. 

The  miners  in  the  hell  employed  in  excavating  shingle,  rubble,  and  rock,  required 
the  following  tools,  viz. : 

A  crow-bar,  3  feet  long. 

A  miner's  pick  with  a  short  handle* 

A  shovel. 

A  sledge  hammer. 

Two  signal  hammers. 

Several  gads  of  different  lengths  and  sizes,  a  swab,  and  a  piece  of  chalk.    Tin 
tabes,  powder,  and  borers,  were  taken  down  by  the  workmen  when  wanted. 

Manmer  9f  working  the  Divmg  BeUi. — The  beUs  were  at  first,  for  a  few  months, 
worked  from  a  vessel  of  about  120  tons,  but  from  its  being  found  very  inconvenient, 
a  stage  (as  before  described)  was  erected ;  on  the  top  of  which  was  a  strong  wooden 
carriage,  mounted  on  four  iron  wheels,  traversing  on  a  rail-nMul  from  one  end  of 
the  stage  to  the  other  (which  extended  the  whole  length  of  the  front  wall  of  the  pier, 
200  feet) ;  on  this  carriage  another  rail-road  was  laid,  on  which  was  placed  a  crab 
and  carriage,  and  to  it  the  diving  bell  was  attached :  by  this  means  it  could  be  moved 
wherever  required,  with  the  greatest  ease.    In  the  summer,  the  bells  were  employed 
from  5  o'clock  in  the  morning  till  7  o'clock  in  the  evening ;  the  remainder  of  the 
year,  from  daylight  till  dark.   The  principal  directions  necessary  to  be  given  for  carry, 
ing  on  the  work  in  the  belU  were  communicated  by  the  men  employed  in  them  to 
the  superintending  foreman  (who  was  constantly  stationed  on  the  stage),  by  striking 
the  side  of  the  diving  bell  with  the  signal  hammer  a  certain  number  of  strokes,  each 
having  a  particular  signification,  of  which  the  following  is  an  explanation,  viz. : 
One  stroke,  signifies  that  they  require  more  air. 
Two  strokes,  to  let  the  bell  remain  as  it  is. 
Three    „      to  raise  it. 
Fdur     „      to  lower  it. 

Five      „       to  move  the  bell  to  the  fifont  of  the  walL 
Six        „  „  to  the  back. 

Seven     „  ^  to  the  right. 

Eight     „  „  to  the  left. 

All  other  communications  were  made  by  writing  them  with  chalk  on  a  small  board 
painted  black,  to  which  a  line  was  attached,  reaching  from  the  bell  to  the  stage, 
which  was  pulled  up  by  the  workmen  when  they  wished  to  send  up  a  message :  there 
was  a  small  chain,  about  5  or  6  feet  long,  fixed  to  the  lower  end  of  this  line,  or  other- 
wise it  would  soon  have  worn  out  by  rubbing  against  the  bottom  edge  of  the  diving 
bell  when  drawing  the  message  board  up  and  down. 

A  carriage  and  crab  similar  to  those  used  for  the  bell  was  employed  for  lowering 
the  large  stones  to  the  workmen,  and  the  small  stones  and  mortar  were  sent  down  to 
them  in  a  small  box.  A  labourer  was  stationed  in  a  barge,  who  attended  upon  two 
bells,  either  to  receive  what  the  miners  excavated,  or  to  supply  the  masons  with 
materials. 
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For  ■  relief  . 

2irDTt»ab<iildinsbel1i 

OneforDmtn  supcrintendeil  Ihe  four  be  lis;  when  morefauida  vera  required  to  work 
the  ur-pump,  one  of  the  men  ttitioned  at  the  crab  uaiated. 

The  muona  attached  to  the  dicing  bctia,  when  not  donn  fn  IhEm  >(  woA,  were 
employed  on  ihore  !a  preparing  and  (electing  auch  atones  aa  were  required,  and  the 
labourera  were  alalioned  eilhernt  thecrab  orguj-rope.  Al  high  *ater,  five  or  liz  men 
were  nccesaary  to  work  the  air-pump,  one  only  being  then  left  at  tbe  emb.  Tlie 
(breman  had  the  entire  direction  and  diilribution  sf  all  tiie  workmen  atl^nding  the 


diving  belli ;  no 
without  hii  pein 
to  all  aigoBli.  . 
quite  sufKcient  I 


nan  wu  allowed,  upon  any  occuion  whatever,  to  leave  his  post 
ision.  His  particular  duty  vfS*  also  lo  pay  lUe  greatest  attention 
tlow  tide,  if  Ibebella  vrere  not  in  deep  watiT.  two  or  three  men  were 
work  thff  Bir-pump.  Tbe  workmen  employed  with  Hie  diring  bell 
any  regular  hour  for  breakfnsl  or  dinner,  but  look  their  nieala  by 
le  lh«7  e«ald  beat  be  apcred  fbf  ■  «b«rt  period  tnm  Aeh  wwk. 
!■  the  tninmar,  Ibe  umb  woridng  at  the  bella  wen  Teliered  thraa  Hibm  dmii^  At 
d»y,  vis.  the  ftnt  pvty  went  down  at  S  o'clock  In  the  raoraiag,  Hm  Meuid  reHevna 
the  fint  at  10,  and  the  flnt  relieved  tbe  aeennd  at  9,  and  Mqr  remlBed  dwfu  tMt 
1  in  tbe  e* enlng,  at  which  hour  tbej  left  work :  by  thii  arraaBeineat  om  fuVf  ««* 
down  in  the  bell  twice  one  day,  and  once  tbe  next,  alternately  i  in  the  wMer,  «m 
Kconnt  of  the  ahortneaa  of  Ihe  day*,  U)e  men  employed  In  Aa  Aviaf  bdla  WMe  mHj 
relieved  mice,  viz.  at  12  o'deck :  tbe  average  time,  theraftire,  that  th*  wwkaBCM  w«M 
down  in  the  bella  waa  aboot  41  honra,  both  in  ramnwr  and  winttr,  eteh  apdL  Ihe 
reaion  an  additional  man  wa*  allowed  to  work  the  idr-ptunp  ittMiMd  to  Hm  hoiHhig 
bell  waa,  because  it  waa  moved  about  oflener,  and  alao  required  to  be  kept  more  free 

The  following  were  the  ratea  of  pay  the  workmea  received  who  were  employed  in 
the  diving  bella  at  Uilford  Haven : 
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Mason*. 

Minen. 

Lsbourcfv* 

f.    d. 

f.    d. 

f.    d. 

0     8 

0    7 

0    6 

0    3 

0    2 

0    2 

Pay  per  hour  when  down  working  in  the  bell 
Pay  per  hour  when  relieved  and  employed  above 
Daily  pay  during  summer,  working  fourteen  hours 

per  diem,  viz.  seven  hours  in  the  diving  bell,  and 

seven  hours  above 65  53  48 

Daily  pay  during  winter,  working  eight  hours  per 

diem,  viz.  four  hours  in  the  diving  bell,  and  four 

hours  above 38  30  28 

The  foreman  in  charge  of  the  bells  had  £  1. 5«.  per  week  constant  pay,  both  winter 
and  summer. 

The  labourers  employed  at  the  air-pump  received  2d,  an  hour  during  summer,  and 
If.  8dL  per  diem  during  winter ;  they  never  worked  in  the  diving  bell.  The  common 
vrages  at  Pembroke  were  2m.  6d,  per  diem  for  artificers,  and  It.  Sd,  for  labourers. 

Genertd  Obtervationt  on  Bell-work, — From  the  improvements  made  in  the  con- 
struction of  diving  bells,  and  the  facility  with  which  the  workmen  can  be  furnished 
with  an  ample  supply  of  air  by  the  air-pump,  any  description  of  work  may  now 
be  executed  by  their  means,  and  vrith  very  little  difficulty  or  danger.  Having  for 
the  space  of  four  years  been  constantly  in  the  habit  of  going  down  in  the  £ving  beUi 
employed  in  the  erection  of  the  landing  wharf  at  Ilobbs'  Point,  Milford  Haven,  for 
the  purpose  of  inspecting  and  measuring  the  work  in  progress,  I  am  fully  satisfied  that 
building  may  be  performed  under  water  with  an  equal  certainty  as  above ;  but  the 
greatest  possible  care  must  be  constantly  paid  in  carrying  on  the  work ;  to  insure 
which,  it  is  essentially  necessary  that  a  very  steady  attentive  man  should  have  the 
entire  direction  of  all  the  people  attached  to  the  diving  bells,  who  will  also  pay  the 
strictest  attention  to  all  signals  made  by  the  workmen  employed  down  in  them,  and 
by  whom  the  whole  of  the  machinery,  gear,  &c.,  {particularly  the  /all,)  should  care- 
fully be  examined  every  morning,  and  a  written  report  given  that  he  had  done  so  to 
the  Officer  superintending  the  work.  The  greatest  inconvenience  experienced  by  the 
men  working  in  the  bells  was  the  pain  produced  in  the  ears  from  the  pressure  of  the 
condensed  air  on  the  drum,  which  occasionally,  when  in  very  deep  water,  brought 
blood  from  them,  and  also  from  the  nose :  this,  however,  rarely  happened,  and  as  a 
proof  that  they  did  not  suffer  any  very  great  inconvenience,  one  man  only  ever 
quitted  bell-work  fifom  choice,  and  several  were  employed  in  them  from  the  com- 
mencement to  the  completion  of  the  work,  a  period  of  upwards  of  four  years.  The 
workmen  in  the  diving  bells  always  wore  thick  flannel  frocks  and  breeches,  and  high 
mud-boots  well  gpxased,  and  most  of  them  flannel  or  worsted  caps.  From  the  depth 
of  water  at  high  tide  (especially  during  the  winter  months),  and  from  the  heavy 
rains,  it  was  so  muddy  that  candles  were  obliged  then  almost  constantly  to  be  used, 
when  it  was  found  necessary  to  have  an  additional  roan  at  the  air-pump.  From  the 
greatest  attention  to  the  signals  made  by  the  wotkmen  employed  in  the  diving  bells, 
and  a  constant  examination  of  the  machinery  and  gear,  not  the  most  tr\fling  accident 
occorred  during  the  whole  period  the  bells  were  in  use ;  but  I  fed  it  my  duty  to 
state  (as  a  warning),  that  a  most  serious  one  would  most  probably  once  have  hap- 
pened, had  the  bell  not  been  in  very  deep  water  at  the  time,  in  consequence  of  the 
small  line  attached  to  the  message  board  getting  between  the  cheeks  and  sheave 
of  the  lower  block,  and  thereby  for  a  short  time  jamming  the  fall,  and  as  the 
bell  was  lowering  down,  several  yards  of  it  became  slack  ;  therefore,  when  the  line 
got  disengaged  fifom  the  block,  which  it  soon  did,  the  diving  bell  suddenly  fell  at 
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least  10  feet :  the  jerk  thereby  occasioned  was  not  felt  much,  as  the  bell  moat  fortu- 
nately was  then  in  very  deep  water,  otherwise  it  would  most  probably  have  brokea 
the  fill,  and  proved  fatal  to  the  two  men  that  were  in  the  diving  bell.  To  pferent 
the  potsibility  of  this  happening  again,  I  immediately  had  three  straps  of  leather,  about 
2  inches  wide,  nailed  across  the  cheeks  of  all  the  lower  blocks,  which  I  recommend 
always  being  done. 

W-J.S. 


As  Officers  may  be  often  thrown  into  situations  where,  although  adTiaable  to 
diving  bell,  it  may  be  impossible  to  procure  a  cast-iron  bell  of  sufficient  dimensional 
the  following  account  of  a  wooden  bell,  extracted  from  the  '  Transactions  of  the  Inati- 
tution  of  Civil  Engineers,'  may  perhaps  prove  usefuL 

DXSCRIPTION   OF   A  WOODKN   DIVING   BKLL  EMPLOYED   BY   ME.  RBITBBL   IN    TRS 
CONSraUCTION   or  the   LARY   bridge,   near  PLYMOUTH. 

The  internal  dimensions  of  the  bell  were  5  feet  6  inches  in  length,  4  feet  6  Incbea 
in  vridth,  and  5  feet  in  height :  the  sides,  ends,  and  top  were  made  of  two  thickneaaea 
of  H-inch  well-seasoned  elm  board ;  the  inner  case  was  constructed  with  ita  joints 
parallel  to  the  top  and  bottom,  or  mouth  of  the  bell,  whilst  those  of  the  outer  case 
were  vertical,  or  at  right  angles  to  the  inner  joints ;  the  top  joints  were  crosaed  in  tho 
same  manner  as  the  sides ;  all  the  joints  had  a  slip  of  flannel  saturated  In  a  oompod- 
tion  of  bees'-wax  laid  between  them,  and  were  dove-tailed  together,  and  set  aa  close 
as  possible  by  means  of  screw-clamps,  &c. :  the  sides  were  rabbeted  to  the  end,  and 
the  internal  angles  strengthened  with  brackets.  The  whole  surface  between  the 
inner  and  outer  case  was  covered  with  double  flannel,  saturated  as  just  described,  and 
was  then  connected  together  by  a  number  of  wooden  pins  dipped  in  tar,  and  tightly 
driven :  the  top  was  perforated  with  six  holes,  of  6  inches  diameter  each,  in  which 
were  firmly  fixed  a  corresponding  number  of  strong  lenses  set  in  white-lead ;  a  hole 
of  3  inches  diameter  was  made  in  the  centre,  in  which  was  fixed  a  brass  pipe  with  a 
screw  to  attach  the  air-tube :  four  hoops  of  wrought  iron,  two  internal  and  two  external, 
were  screw-bolted  together,  through  the  sides  and  ends  of  the  bell ;  internal  and  ex- 
ternal cross-lacings  were  also  screw-bolted  to  those  hoops,  and  to  the  sides  and  top 
of  the  bell ;  in  these  lacings,  the  chains  by  which  the  bell  was  suspended  were  fixed 
in  strong  iron  eyes,  which  passed  through  the  top  of  the  bell,  and  were  riveted  to 
the  inner  lacings.  All  the  screw-bolts  were  driven  with  tarred  oakum,  and  every 
precaution  was  taken  to  render  the  whole  air-tight.  The  bell,  thus  finished,  weighed 
about  30  cwt.,  but  it  required  from  5  to  6}  tons  to  sink  it,  and  overhaul  the  ropes  by 
which  it  was  suspended :  cast-iron  plates,  from  If  inch  to  2  inches  in  thickness,  were 
therefore  hung  externally  round  its  sides  and  ends,  till  it  was  sufficiently  loaded  to 
sink  with  steadiness  in  about  25  fee^  water.  The  bell  was  provided  with  two  move- 
able seats  and  a  foot-board  for  the  divers,  and  at  top  long  boxes  were  fixed,  in  which 
their  tools  were  kept ;  it  was  provided  with  air  by  a  double-acting  force-pump,  the 
cylinders  of  which  were  7  inches  diameter  in  the  clear,  making  a  14-inch  stroke. 
This  pump  was  generally  worked  by  four  men,  and  made  on  an  average,  according  to  the 
depth  of  the  water  and  run  of  the  tide,  about  eight  double  strokes  in  a  minute. 

This  bell  was  mounted  and  worked  upon  a  carriage  and  platform  similar  to  that 
described  by  Lieut.-Coloncl  Savage. 

W.  Denison,  R.E. 
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DIVING  DKESS  AND  APPARATUS.* 

For  the  removal  of  wrecks,  shoals,  enlarging  entrances  to  harboar8,t  making  sub- 
marine surreys,  &c,  where  so  much  of  the  diver's  success  depends  upon  his  being  able 
to  extend  his  operations  over  a  large  space  of  ground,  the  Diving  Dress  possesses 
many  advantages  over  the  Diving  Bell,  as  the  latter,  although  very  useful  in  building 
under  water,  affords  so  limited  a  space  for  working  that  it  much  impedes  the  operm- 
tions  of  a  diver  when  employed  on  either  of  the  above-named  objects.  Thus,  for 
general  purposes,  the  diving  dress  is  preferred  to  the  bell,  and  it  has  been  a  desidera- 
tum to  ascertain  the  best  form  to  be  given  to  it,  so  as  to  preserve  the  health,  and 
endanger  as  little  as  possible  the  safety,  of  the  men  employed. 

Mr.  Deane  appears  to  have  been  the  first  person  known  to  have  used  the  diving 
dress,  or  at  least  to  have  turned  it  to  any  practical  utility.  His  apparatus  is  exceed- 
ingly simple,  and  is  usually  styled  the  *  Open  Dress,'  on  account  of  the  metal  helmet 
(which  covers  the  head  and  breast  of  the  diver)  being  separate  and  unattached  to  the 
lower  part  or  body  of  the  dress.  The  latter  is  made  of  stout  Macintosh  cloth,  and 
forms  a  complete  water-proof  covering  to  the  body  from  the  feet  to  the  neck :  here, 
as  well  as  at  the  ends  of  the  sleeves,  there  are  openings  left  sufficiently  large  for  draw- 
ing the  dress  over  the  person,  and  for  passing  the  hands  through,  which  must  be  left 
exposed  to  enable  the  diver  to  work  properly :  these  ends  are  tightened  round  the 
wrists  by  linen  wrappers,  while  the  upper  opening  is  plaited,  and  loosely  drawn 
in  round  the  neck,  and  confined  there  by  a  handkerchief  or  band.  The  metal  helmet, 
with  a  loose  canvas  jacket  attached,  drops  down  over  the  head  upon  the  diver's 
shoulders,  being  prevented  from  coming  off  by  weights  suspended  from  it,  resting 
against  his  breast  and  back.  The  helmet  on  this  principle  becomes  a  small  portable 
diving  bell  carried  about  by  the  diver  while  at  the  bottom,  and  the  circumambient 
water  is  at  the  same  time  prevented,  by  the  dress,  from  getting  to  his  person.  An 
air-pipe  leads  from  the  back  of  the  helmet  to  the  surface,  and  when  a  proper  supply 
of  air  is  delivered  from  the  air-pump  above,  the  water  will  be  perfectly  excluded  from 
the  helmet  down  to  about  the  level  of  the  neck :  the  collar  of  the  dress  should  come 
up  as  high  as  the  diver's  ears,  so  that  any  water  accidentally  rising  higher,  from  air 
imperfectly  supplied  or  other  causes,  may  be  prevented,  as  much  as  possible,  from 
flowing  over  the  collar  and  wetting  his  person, — a  circumstance  attended  with  most 
injurious  effects  to  health,  and  necessarily  retarding  the  operations.  It  should  be 
remarked,  that  with  Mr.  Deane's  apparatus  the  diver  must  always  keep  his  head  as 
nearly  as  possible  upright;  in  stooping  or  lying  down  with  the  head  out  of  that 
position,  the  water  will  have  a  tendency  to  rise  in  the  helmet  and  flow  over  the 
collar ;  and  if  by  accident  he  should  fall  down  head  foremost,  or  become  entangled 
with  the  head  downwards,  he  would  certainly  be  drowned,  unless  speedily  extricated 
and  hauled  up.  This  is  a  great  inconvenience,  as  most  divers  prefer  the  stooping  or 
creeping  posture  while  working  to  any  other,  and  it  becomes  troublesome  and  painful 
to  keep  the  head  erect  while  the  rest  of  the  body  is  not  so.  On  the  other  hand« 
divers  remark  that  the  air  they  breathe  is  much  purer  while  working  in  this  dress 
than  in  what  is  called  the  *  Tight  or  Close  Dress,'  which  will  presently  be  described, 
on  account  of  the  freedom  with  which  the  waste  or  foul  air  can  escape  from  a  hel- 
met open  at  the  bottom. 

The  inconvenience,  and  even  danger,  attending  the  use  of  the  open  dress,  which  is 


*  By  the  late  Capt.  Hutchinion,  R.  E. 

t  Helmet  diren  were  regularly  employed  in  enlarg^og  the  entrance  to  St.  George's  harbour, 
Bermuda. 
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particularly  felt  by  inexperienced  divert,  has  led  to  Bevenl  modificfttioita  Imag  made 
in  it  by  ingenious  men,  \frith  the  view  of  connecting  the  helmet  and  lower  part  of  the 
dress  so  as  to  form  one  complete  water-tight  covering  which  shall  enable  the  diver  to 
work  in  any  position  without  being  subject  to  the  risk  and  inconvenience  of  water 
entering  from  without:  among  these  may  be  mentioned  Messrs.  Dethell,  Fraaer, 
Sadler,  and  particularly  Mr.  Siebe,  of  Denmark  Street,  Soho,  whose  pattern  isperiups 
the  roost  perfect  yet  produced.  Mr.  Sicbe,  by  the  recommendation  of  Lieut-Generd 
Sir  C.  Pasley,  was  employed  by  the  Admiralty  in  making  the  greater  part  of  the  dresiet 
and  apparatus  required  for  the  removal  of  the  wreck  of  the  Roj^alGemye  at  Spithead,  and 
he  has  also  supplied  those  required  for  their  Naval  Establishments,  vessela  of  war,  &c. 
His  improved  construction  on  the  water-tight  principle  will  now  be  described. 

The  dress  represented  in  Plate  I.  fig.  1,  may  be  considered  as  divided  into  two 
parts.  The  helmet  or  upper  part  (unyielding)  is  formed  of  metal,  copper  tinned  over, 
and  covers  the  head  and  breast ;  the  lower  part  (flexible  and  yielding)  covering  the 
legs,  body,  and  arms,  is  formed  of  Macintosh  cloth,  with  sheet  India-rubber  outside, 
which  is  found  to  preserve  it  from  rotting  and  to  keep  the  dress  much  drier  than  when 
the  cloth  is  exposed:  a  leather  band,  fixed  round  the  top  of  the  lower  part  and 
pierced  with  twelve  holes  at  equal  distances  from  each  other,  fits  on  to  the  lower  edge 
of  the  helmet,  where  there  ai-e  twelve  projecting  brass  screws,  so  placed  as  to  fit  into 
the  boles  in  the  band ;  they  are  screwed  together  with  thumb-screws.  The  joint  ia 
made  water-tight  by  the  leather  band  and  ))y  a  species  of  thin  leather  washer  fixed 
round  the  lower  edge  of  the  helmet :  as  in  the  common  diving  dress,  there  it  an 
internal  collar  coming  up  to  the  diver's  ears,  and  tied  round  the  neck  with  a  hand- 
kerchief, so  that,  should  any  small  quantity  of  water  penetrate  at  this  joint,  which 
will  occasionally  work  in  through  the  screw-holes,  it  will  be  collected  in  the  caidtj 
between  the  collar  and  helmet,  and  may  be  shaken  out  by  the  diver  on  his  ascending 
and  having  his  helmet  taken  off. 

ate  1.  fig*.  3, 4.  The  fresh  air  is  forced  in  by  a  pipe  screwed  on  to  the  back  of  the  helmet,  and  the 
foul  or  waste  air  escapes  by  an  aperture  near  it,  covered  by  a  valve  which  is  so 
constructed  as  to  be  kept  open  by  the  force  of  the  waste  air  rushing  out  so  long  as  it  ia 
superior  to  the  pressure  of  the  surrounding  water ;  but  if  it  ceases  to  be  so,  the  valve 
closes  by  the  pressure  of  an  clastic  wire  spring  which  has  been  previously  collapsed 
by  the  pressiu-e  from  within,  and  thus  the  water  is  always  excluded.  The  fresh  air 
in  Mr.  Siebe's  plan  is  not  suffered  to  enter  the  hi:lmct  at  one  internal  orifice,  but 
is  divided  after  leaving  the  air-pipe  into  three  or  four  branches,  formed  in  the  helmet 
so  as  not  to  throw  too  strong  a  stream  of  air  upon  the  diver's  head.  Other  makers 
prefer  having  a  single  orifice  for  the  entrance  of  the  fresh  air,  situated  immediatclj 
al}ove  the  centre  lens  or  glass  of  the  helmet,  with  the  idea  of  dispersing  the  vapour 
which  has  a  tendency  to  collect  ui>on  the  inside  of  the  glass  and  to  render  it  dim. 
The  helmet  has  three  glasses  or  lenses,  the  two  side  ones  oval,  the  centre  circular, — 
which  is  made  to  unscrew,  so  that  if  the  diver  should  find  it  necessary  to  come  up  for 
fresh  air  or  to  communicate  anything  for  which  he  finds  his  signals  insnflident, 
he  may  merely  have  this  centre  glass  removed  and  replaced  after  making  his  commu- 
nication. 

Mr.  Siebe  has  contrived  an  ingenious  arrangement  by  which  the  diver  may  be  relieved 
of  the  pressure  of  his  weights  and  helmet  in  about  half  a  minute  after  he  has  come 
up  from  the  bottom ;  so  that  if  he  has  slung  some  heavy  mass  below,  either  a  gun  or 
a  large  piece  of  timber,  in  working  against  a  wreck,  or  wishes  to  be  relieved  from 
their  weight  from  a  feeling  of  fatigue,  it  may  be  done  without  the  necessity  of 

lata  I.  figt.  5, 6.  unscrewing  the  whole  dress.    This  arrangement  is  effected  by  making  the  upper  part 
or  head  of  the  helmet  to  screw  on  and  off  the  lower  part  or  gorget.    The  lower  part 
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of  the  head  and  upper  part  of  the  garget  being  circlet  of  9  inches  diameter,  their 
circumferencea  on  the  interior  of  the  one  and  exterior  of  the  other  are  divided  into 
eight  equal  parts ;  every  alternate  division  is  cut  with  a  screw,  the  intermediate  ones 
being  left  with  a  smooth  surface  t  thus  the  head  of  the  helmet  being  dropped  upon 
the  gorget  in  such  a  position  that  the  divisions  cut  with  screws  of  the  former  may  ba 
in  contact  with  the  plain  surfaces  of  the  latter,  on  turning  the  hdmet  the  ^h  part  of 
the  circle,  that  is,  about  3|  inches,  both  the  surfaces  with  screws  will  fit  into  eadi 
other  and  fix  the  two  parts  closely  together,  a  leather  colUur  between  making  the 
whole  water-tight.  In  this  manner,  with  the  centre  lens  to  unscrew  for  the  mere 
purpose  of  giving  the  diver  air  or  an  opportunity  of  explaining  anything,  and  with 
the  upper  part  of  the  helmet  to  take  off  to  relieve  him  of  its  weight  if  he  should  have 
to  remain  above  water  for  any  length  of  time  before  making  another  descent,  the 
helmet  is  as  complete  and  serviceable  as  can  be  desired. 
igs.  1,  2.  Two  brass  eyes  are  fixed,  one  on  each  side  of  the  lower  circle  of  the  head  of  the 
helmet,  through  which  are  passed  the  cords  for  hanging  lead  weights  (about  40  ibs. 
each),  one  of  which  is  suspended  at  the  diver's  back,  the  other  in  front  of  his  breast : 
the  head  of  the  helmet  is  thus  additionally  secured  and  pressed  down  upon  the 
gorget. 

As  the  diver's  hands  must  be  exposed,  to  enable  him  to  work  properly  at  the 
bottom,  where  he  has  generally  to  feel  his  way  from  the  water  being  too  thick  and 
obscure  to  allow  him  to  distinguish  surrounding  objects,  the  openings  left  at  the  ends 
of  the  sleeves  must  be  very  carefully  closed  over  the  wrists  by  plaiting  those  ends  and 
passing  linen  wrappers  tightly  round, — soft  bandages  having  previously  been  placed 
underneath  to  prevent  the  skin  from  chafing :  this  must  be  carefully  attended  to, 
otherwise  the  water  would  be  sure  to  penetrate:  the  pressure  will  cause  at  first 
slight  pain  and  numbness  in  the  hands,  but  the  sensation  will  go  off  on  getting  into 
the  water. 

To  guard  against  the  effects  of  damp  and  cold  striking  through  the  dress,  the 
diver  must  be  well  clothed  in  flannel  or  woollen  dresses :  he  generally  puts  on  two 
suits,  each  consisting  of  a  pair  of  drawers,  stockings,  and  a  Guernsey  frock :  these 
must  be  well  dried,  and  aired  on  being  taken  off:  a  constant  change  is  necessary,  so 
that  every  diver  should  have  about  six  suits  in  wear.  At  Spithead  the  regulations 
as  to  drying  were  strictly  enforced ;  a  cabin  was  set  apart  in  the  vessel  on  board  of 
which  the  men  were  quartered,  as  a  drying-room,  with  a  stove  in  the  centre  and  rails 
all  round  for  hanging  the  dresses  on ;  the  divers'  attendants  received  them  as  they 
were  taken  off,  took  them  to  the  drying-room,  and  supplied  fresh  ones  before  the 
ensuing  tide :  in  this  way  the  divers  were  always  provided  with  warm  comfortable 
garments,  but  notwithstanding  these  precautions  many  were  subject  to  violent  attacks 
of  rheumatism. 

Every  diver  should  likewise  be  provided  with  three  good  serviceable  water- 
proof dresses  to  be  worn  in  turns,  so  that  he  may  be  enabled  to  change  them 
continually,  if  required :  the  dresses  not  in  use  may  be  kept  exposed  to  a  gentle  heat, 
so  as  to  dry  them  thoroughly,  but  they  should  on  no  account  be  hung  up  to  dry  in  a 
Aoi  sun,  as  the  India-rubber  would  thereby  be  melted. 

The  diver's  feet  are  protected  by  heavy  shoes  with  lead  soles,  vreighing  about 
24  lbs. ;  these,  together  with  a  pair  of  wooUen  stockings,  are  worn  over  the  dress;  the 
stockings  being  first  drawn  on,  prevent  the  shoes  from  cutting  it.  The  feet  of  the 
dress  should  be  soled  vrith  leather  over  the  India-rubber,  to  prevent  its  being  cut  by 
small  gravel  working  in  over  the  shoes.  The  dress  is  also  protected  from  rubbing  or 
chafing  by  a  canvas  jacket  and  trousers  worn  over  so  as  enturely  to  cover  it. 

In  descending  to  a  wreck,  the  diver  goes  down  a  rope  ladder,  which  is  made  fast 
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to  the  deck  of  the  vessel  above,  and  weighted  by  a  3-cwt.  jdg  of  ballatt  below :  the 
rungs  should  be  about  18  inches  long  from  end  to  end,  or  15  inchea  between  the 
sides,  which  are  formed  of  2|-inch  rope ;  they  should  be  15  inchea  apart  under  watCTp 
and  above  water  this  space  should  diminish  to  a  foot,  as  the  great  weight  of  the  dreM 
and  apiiendages  will  make  it  lalMrious  for  the  diver  to  step  higher  when  he  it 
not  buoyed  up  by  the  water.  A  breast  or  life  line  completes  the  diver'a  eqaipment : 
it  should  be  either  patent  netted  line  or  2-inch  rope,  laid  what  is  technicallj  eelled 
the  '  reverse  way,'  so  that  it  may  not  have  a  tendency  to  twist  when  under  water, 
which  should  be  avoided  as  much  as  possible. 

This  line  is  passed  round  the  body  under  the  arms,  then  leads  thnragfa  n  knot 
in  front  of  the  breast  to  the  surface,  where  a  careful  man  has  charge  of  it,  whoae  doty 
it  is  to  attend  to  all  signals  made  by  the  diver,  consisting  of  a  certain  number 
of  pulls  on  it  for  any  communication  he  may  wish  to  make,  which  he  genertllj 
arranges  with  his  assistant  before  going  down :  these  signals  are  very  afanple,  and 
have  generally  reference  to  the  working  of  the  crabs  or  capstans,  while  the  diver  ia 
slinging  anything  below :  thus,  1  pull  signifies '  Heave  round,' —  2  pulls, '  HM.  on/— 
3  pulls,  *  Lower  the  large  rope,'  (called  by  divers  *bnU  rope/) — 4  pulla, '  Lower  e 
second  rope ;'  a  number  of  pulls  signify  that  the  diver  wishes  to  come  up,  ftc,  Ac. 
While  the  diver  is  at  the  bottom,  another  careful  man  is  stationed  at  the  air-pipe, 
which  leads  from  the  back  of  the  helmet  round  under  the  left  arm  to  the  front,  and 
then  to  the  surface ;  he  attends  to  any  signals  that  may  be  made  on  it  for  more  or 
less  air,  and  sees  that  it  is  carefully  coiled  up  as  the  diver  ascends.    Neither  the  pipe 
nor  line  should  ever  be  allowed  to  become  slack,  but  a  gentle  strain  should  be  kept 
on  each. 

or  THE   AIR-PUMPS. 

■tet  ill.  IV.  Tlie  best  kind  of  diving  air-pumps  used  for  helmet  divers,  when  working  in  depths 
not  exceeding  13  to  15  fathoms,  are  composed  of  three  brass  cylinders,  9  inches  high 
and  4  inches  interior  diameter,  with  pistons  giving  a  7 -inch  stroke,  attached  to  a 
horizontal  axle  with  three  cranks  forming  angles  of  1 20**  with  each  other :  the  axle  ia 
worked  by  two  handles  at  the  ends,  with  two  men  to  each :  the  air  is  thrown  from 
each  cylinder  in  succession  on  the  downward  strokes  of  the  pistons  into  a  common 
barrel  or  reservoir  below  the  c>iinders,  thence  into  the  air-pifie,  which  is  screwed  on  to 
one  end  of  it.  There  are  valves  to  the  pistons  and  cylinders,  which  are  depressed  on 
each  downward  stroke  of  the  former,  and  allow  the  air  to  enter  the  barrel;  they  close 
again  with  considerable  force  on  the  pistons  being  raised,  and  prevent  the  air  from 
returning.  Fresh  air  is  admitted  from  the  exterior  by  small  circular  orificea  left 
above  the  pistons  and  immediately  below  tlieir  rods;  thus  there  is  a  conatant 
unintermitting  stream  of  air  forced  down  to  the  diver,  which,  by  the  old  plan  of  a 
single  barrel  and  piston  worked  by  levers,  was  not  the  case,  as  on  the  rise  of  the 
piston  the  current  was  interrupted  until  its  next  descent. 

This  plan  of  having  three  cylinders  has  been  generally  adopted  by  most  makers, 
but  until  the  year  1840  it  had  one  essential  defect,  which  was  caused  by  the  air 
becoming  heated  by  the  friction  of  the  pistons  vnthin  the  cylinders ;  it  was  thus  sent 
down  to  the  diver  hot  and  impure;  constant  repairs  were  required,  and  a  pmnp 
of  larger  dimensions  than  necessary  had  to  be  used :  to  remedy  this  defect,  Mr.  Siebe 
introduced  an  important  improvement  in  his  air-pumps  by  enclosing  the  cylinders 
in  a  cold  water  cistern  ;  this  is  continually  filled  by  a  suction-pump  drawing  up  water 
from  the  sea,  or  wherever  the  operations  may  be  going  on,  its  piston  being  worked  at 
the  same  time  as  those  of  the  air-pump,  by  means  of  an  eccentric  circle  attached  to 
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the  common  axle  and  revolving  with  it :  a  waate-pipe  leads  the  v^ater  away  after  it 
has  reached  a  certain  level ;  thus  there  is  a  constant  stream  of  cold  water  around  the 
cylinders,  which  has  the  desired  effect  of  keeping  them  perfectly  cool  and  of  sending 
down  pure  and  cool  air  to  the  diver.  The  whole  detail  of  construction  and  work- 
manship of  Mr.  Siebe's  pumps  is  very  perfect,  and  they  seldom  or  ever  fail,  ex- 
cepting from  some  trifling  cause  which  may  readily  be  rectified.  At  a  depth  of 
90  feet  under  water,  the  diver  has  to  sustain  a  pressure  of  about  three  atmospheres, 
which  must  be  counteracted  and  the  equilibrium  preserved  by  throwing  air  of 
corresponding  density  into  the  helmet.  An  air-pump  of  the  above  dimensions  will 
not  be  more  than  sufficiently  powerful  to  keep  up  a  steady  supply  of  air  thus  con- 
densed during  the  whole  time  the  diver  is  at  the  bottom,  where  he  sometimes  remaina 
from  two  to  three  hours.  As  the  operation  of  pumping  at  this  depth  for  so  long 
a  time  becomes  very  laborious,  it  is  necessary  to  have  two,  or  even  three,  reliefs  of 
men  at  the  pumps  to  change  about  every  ten  minutes :  those  not  actually  pumping 
will  be  available  for  the  other  duties  of  working  the  crabs  and  capstans,  attending  to 
the  gear,  &g.  At  Spithead  we  found  that  two  and  a  half  reliefs,  or  ten  men  at  each 
pump,  was  the  minimum  that  could  be  employed ;  thus  each  diver  will  require  at 
least  twelve  men,  including  his  two  assistants,  and  fifteen  should  be  allowed,  so  as  to 
give  some  spare  men  for  boats  and  other  duties,  for  which  on  such  operations  they 
will  always  be  required. 

The  air-pump  is  fixed  into  a  box  measuring  2  feet  square  and  standing  3^  6''  bigli, 
so  that  there  may  be  a  height  of  3  feet  to  the  centre  of  the  handles,  which  is  the  best 
height  for  working  them :  the.  box  has  a  lid  to  close  it,  but  this  should  never  be  shut 
down,  if  it  can  be  avoided,  while  the  air-pump  is  being  worked,  as  the  air  will  then 
be  too  much  confined :  there  is  a  fly-wheel  on  the  axle,  3  feet  in  diameter. 

In  the  Levant,  diving  has  been  carried  on  in  far  greater  depths  than  any  which 
have  been  attempted  in  England.  During  a  naval  engagement  at  Tchesme,  near  the 
island  of  Scio,  between  the  Turks  and  Russians,  about  seventy-five  years  ago,  the 
Turkish  and  Russian  flag-ships  were  both  sunk,  and,  it  was  supposed,  with  a  consi- 
derable quantity  of  treasure  on  board :  many  attempts  were  made  to  recover  it,  and  the 
depth  being  30  fathoms,  the  enterprise  was  attended  with  much  difllculty  and  some 
danger :  a  pump  for  such  an  operation  is  required  to  be  much  more  powerful  than 
the  one  already  described,  and  it  will  be  more  economical  to  work  it  by  a  small  steam 
engine  fixed  on  the  deck  of  the  vessel  above,  than  in  any  other  way.  The  one  used 
for  the  operations*  in  the  Levant  contained  three  cylinders  5^  inches  diameter,  with 
pistons  giving  a  32-inch  stroke.  The  axle  made  twenty-two  revolutions  per  minute, 
and  was  worked  by  a  steam  engine  of  10-horse  power.  With  these  powerful  ma- 
chines the  diving  was  performed  in  comparative  safety,  but  I  have  been  informed 
that  the  divers  had  to  be  relieved  every  half  hour,  that  they  were  then  apparently 
unconscious  of  the  time  that  had  elapsed,  and  while  below  had  lost  all  recollection  of 
everything  excepting  the  object  for  which  they  were  sent  down.  I  do  not  find, 
however,  that  they  have  been  permanently  injured  by  so  perilous  an  occupation,  but 
are  generally  stout,  robust  men,  whose  frames  are  probably  peculiarly  constituted  to 
enable  them  to  resist  the  effects  of  protracted  submersion  at  such  great  depths. 


*  These  opeimtioiM  were  eondocted  hj  Mr.  Lore,  a  rerj  able  submarine  Engineer,  who  was 
employed  at  Gibialtar  in  getting  op  a  portion  of  the  American  frigate  Mimomri,  bnmed  in  that  bay 
in  the  year  1843. 
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or  THB  AIR-PIPES. 

The  air-pipes  are  usually  formed  of  an  outer  casing  of  solid  sheet  IiidhuniblMr» 
about  i  inch  thick,  stiiTened  internally  with  spiral  wire,  the  bore  or  opening  Ibr  or 
being  left  about  |  inch  diameter  in  the  clear  t  thus  the  total  diameter  of  the  pipe  on 
the  outside  will  be  from  1^  inch  to  1}  inch  ;  it  must  be  enturely  eofeied  witii  cuifM 
to  protect  the  India-rubber  from  friction  in  descending  to  the  bottom  i  the  pert 
remaining  above  water  should  be  carefully  coiled  away  in  a  tub,  and  any  poftion 
which  may  have  to  lie  along  the  deck  of  the  vessel  or  on  the  ground  should  alao  be 
covered  by  lengths  of  wooden  trough,  about  2^  inches  or  3  inches  aqnare,  to  prevent 
the  workmen  from  treading  on  it.  Too  many  precautions  cannot  be  taken  to  keep 
the  air-pipe  from  being  injured,  as  upon  this  the  safety  of  the  diver  in  n  grant 
measure  depends.  The  wire  used  for  stiffening  it  should  be  of  copper  or  gnn-metnL 
Pipes  of  inferior  manufacture  are  sometimes  stiffened  with  iron  wire  tinned  over»  Iwt 
these  should  be  rejected  as  unfit  for  use,  for  the  moisture  will  canse  tlie  wire  to  mtv 
which  will  then  soon  become  broken,  and  by  degrees  cut  through  the  India-mbber: 
a  fracture  may  thus  be  caused  in  the  pipe,  which  would  be  attended  with  aeriont 
eonsequences  to  the  diver,  if  it  occurred  while  he  was  at  the  bottom ;  for  aa  in  raeh  n 
case  the  air  thrown  into  the  pipe  would  escape  before  it  reached  him,  the  eqnilibrinin 
of  pressure  would  be  destroyed,  and  the  surrounding  water  would  act  upon  hia 
person  with  a  pressure  due  to  the  depth  at  which  he  might  happen  to  be  working, 
or,  at  a  depth  of  90  feet,  to  three  atmospheres. 

Some  instances  of  this  have  actually  occurred  where  the  body  has  been  aa  it  wcm 
so  squeezed  and  compressed  by  the  weight  of  water,  that  the  blood  has  been  fbrdUj 
driven  into  the  vessels  of  the  head  and  neck,  causing  a  state  resembling  asphyxia,  and 
disabling  the  diver  for  a  month  or  six  weeks :  fortunately  none  of  these  cases,  though 
very  alarming,  have  terminated  fatally.*  To  guard  against  such  frightful  aceidenta, 
every  diving  apparatus  should  be  provided  with  a  safety-valve  opening  downwards,  to 
be  scretk-ed  on  between  the  end  of  the  pipe  and  the  helmet.  The  air  on  being  forced 
in  from  the  pump  opens  the  valve  and  allows  it  to  pass  into  the  dress ;  but  on  this 
pressure  being  removed,  the  valve  closes  and  prevents  any  of  the  air  already  in  the 
dress  from  escaping  back  through  the  pipe,  and  the  quantity  of  air  thus  endoaed 
within  the  dress  would  l)e  quite  sufficient  to  support  life  for  several  minutes,  or  for  n 
ranch  longer  time  than  would  be  required  to  haul  a  man  up  from  the  bottom. 

The  air-pipes  are  made  in  lengths  of  from  30  to  40  feet,  with  union  screw-jointa  to 
each,  so  that  they  may  be  screwed  up  without  twisting.  They  should  be  proved 
from  time  to  time  to  ascertain  that  they  are  perfect  throughout,  by  closing  one  end 
and  forcing  in  air  from  the  other  by  the  air-pump  to  any  degree  of  condensation  thnt 
may  be  considered  necessary,  which  may  be  ascertainetl  by  a  mercurial  gauge  fitted 
to  the  pump. 

It  should  be  remarked  that  diving  operations  may  be  carried  on  at  sea  during  hnlf 
a  gale  of  wind,  for  when  about  6  feet  below  the  surface  divers  feel  little  or  nothing 
of  the  motion  of  the  waves  above  them ;  the  principal  inconvenience  they  have  to 
sustain  is  the  motion  of  the  vessel  above,  which  sometimes  prevents  their  signals  from 
being  properly  delivered,  and  jerks  their  ladder  up  and  down. 


*  Two  privates  of  the  Roynl  Sappers  and  Miners  suffered  in  this  manner  in  1841  and  1849, 
while  em[)Inyed  under  Licut.-General  Sir  C.  Poslcy  at  divers  over  the  wrrek  of  the  Rojfol  Oaorge  mt 
Spithcad.  When  got  up  on  drck  they  were  inKensihle;  blood  was  running  from  their  ears, 
and  mouth  ;  their  faces  and  necks  were  swollen  and  discoloured,  and  a  perfect  maw  of  Uridity. 
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The  fbllowing  is  a  list  of  the  articles  oomposiog  Mr.  Siebe's  diving  apparatus : 

1.  A  three-throw  forcing  aur-pump,  with  apparatus  for  keeping  the  cylinders  cool, 

and  gear-work  in  a  strong  wooden  chest,  with  iron  fly-wheel,  wrenches,  joints, 
&c,  complete. 

2.  Improved  diving  helmet,  with  strong  plate  glasses  and  brass  frames ;  the  front  lens 

to  unscrew,  and  head  to  screw  off;  a  brass  collar  and  screws  with  which  the  dress 
is  fastened  water-tight. 

3.  Three  patent  India-rubber  dresses  to  fit  the  helmet 

4.  150  feet  of  patent  India-rubber  pipe,  i-inch  bore;  solid  sheet  of  India-rubber 

inside  and  outside,  with  brass  screwed  joints  and  two  extra  joints. 

5.  Six  Guernsey  frocks,  6  pairs  of  drawers,  6  pairs  of  stockings,  I  canvas  jacket, 

1  pair  of  canvas  over-alls,  1  pair  of  shoes  with  lead  soles. 

6.  Two  lead  weights,  1  chest  for  clothes,  1  basket  for  helmet,  1  knife  with  leathei; 

case  and  strop,  2  worsted  caps,  2  handkerchiefs,  and  a  patent  life  or  breast  line. 
Price  of  the  above,  JS 160. 

Weight  of  diving  apparatus  worn  by  a  diver : 

fbm. 

Helmet  and  gorget 23 

1^  A      •  u*      r  front 43 

Lead  weights   •{  .     , 

^         I  back 40 

Shoes 24 

Flannels lOi 

India-rubber  and  canvas  dress 20 

Weight  borne  by  a  diver 160^ 

With  respect  to  the  pay  of  the  divers, — 

At  Spithead  the  military  divers  of  the  Royal  and  E.  I.  Company's  Sappers  and 
Miners  were  rated  in  three  classes,  according  to  their  skill  and  ability. 

ff.  d. 
The  Ist  dass  received      .        .        .        .        2    0  per  tide. 
2nd        „  ....19,, 

Srd  „  ....         I     6    „ 

The  number  of  tides  per  day  varied  from  2  to  3,  and  their  average  time  of  working 
was  2  hours. 
Thus,  taking  one  day  with  another,  the  divers  would  receive  per  day  as  follows : 

ff.  d, 

Ist  class 5  0 

2nd             4  4 

3rd              3  9 

And  where  there  is  no  tide-work,  as  in  the  Mediterranean,  this  would  be  a  good 
rate  of  daily  pay  for  military  divers :  civilian  divers,  however,  would  expect  at  least 
double  this  rate,  or  even  more ;  but  volunteers  may  always  be  found  among  soldiers, 
who  will  become  sufficiently  expert  in  the  course  of  a  few  weeks. 
N.B.  The  above  rates  are  exclusive  of  their  military  pay  or  *  Subsistence.' 


VOL.  I.  2  11 


380  DIVING   DRB88   AND   APPARATUS. 

X^renett  to  Plat€§, 
riate  I. 

Fig.  1.  The  diver  in  his  dreu,  supposed  to  be  at  the  bottom  of  the 

A.  Air-pipe,  screwed  on  to  a  nozzle  at  the  back  of  helmet^  oonfiiMd  by  a  belt 

round  the  waist,  and  led  up  under  the  left  ann  to  the  vurheom 

B.  Breast  or  life  line  passed  under  the  arms,  partly  coneealed  by  ir»  the  fioot 

weight  of  about  43  tbs.,  with  a  umilar  one  at  the  back. 
K.  Knife  in  waist  belt,  used  for  cutting  away  anything  with  which  the  diver 

may  become  entangled. 
L.  Ladder  line,  to  lead  the  diver  back  to  his  ladder  after  hifing  iEmTeDed  over 

the  space  allowed  by  its  length, 
p.  Pricker,  about  4  feet  long,  for  probing  or  feeling  in  mud  or  toft  girofUiML 
8.  Shoes  with  lead  soles,  weighing  12  tbs.  each. 
Fig.  2.  Front  elevation  of  helmet,  with  the  upper  part  aciewed  to  the  lower, 

shewing  the  centre  circular  lens,  to  unscrew  when  required. 
Fig.  3.  Back  elevation  of  ditto,  shewing  the  nozzle  for  screwing  the  air-pipei  end 

the  escape-valve  for  foul  air. 
Fig.  4.  Section  through  the  helmet,  shewing  the  branches  for  the  introdnction  of 
fresh  air,  the  orifice  for  the  escape  of  foul  air,  and  the  screw  joint  lor  connecting 
the  upper  and  lower  part. 
Figs.  5  and  6.  Plans  shewing  the  alternate  screw  joint  of  connection. 

Plate  II. 
Fig.  7.  Side  elevation  of  helmet. 
Fig.  8.  Plan  of  tlic  lower  part  of  helmet  inverted,  shewing  the  pads  for  the 

shoulders,  and  projecting  screws. 
Fig.  9.  Plan  of  the  top  of  the  escape-valve,  with  the  orifice  for  inserting  the  pin 

and  cover,  shewn  in  figs.  12  and  13. 
Fig.  10.  Side  elevation  of  escape-valve,  shewing  the  circular  apertures  in  the  ooter 

for  the  escape  of  the  foul  air. 
Fig.  11.  Section  through  the  seat  of  escape-valve,  shewing  the  perforated  cover 

screwed  down. 
Figs.  12  and  13.  Shewing  the  section  and  plan  of  pin  and  cover  of  escape-valve, 

with  the  spiral  spring  of  brass  wire  lying  on  the  cover. 
Fig.  14.  Thumb-screw  and  plate  for  screwing  up  the  lower  part  of  the  dress. 

Plate  III. 

Figs.  1  and  2.  Front  and  side  elevations  of  air-pump. 

a,  a,  a.  The  three  piston-rods,  successively  raised  and  depressed  by  the  revo- 

lution  of  the  cranks,  </,  d,  <f,  on  the  horizontal  axle,  a  b.    The  centre 

piston,  being  raised  to  the  top  of  its  cylinder,  shews  the  circular  orifice, 

6f  for  the  entrance  of  fresh  air. 
a\  a',  a'.  Connecting  rods. 

e,  c,  e.  The  brass  cylinders  within  the  copper  chamber,  ■. 
/.  The  barrel  for  receiving  the  condensed  air  from  the  cylinders. 
g.  Nozzle  at  end  of  ditto,  for  screwing  on  the  end  of  the  air-pipe,  the  other  end 

being  fixed  to  the  diver's  helmet. 
h,  Suction-pnmp  for  drawing  up  cold  water  from  the  sea  by  the  flexible  pipe, 

t;  the  water  is  discharged  into  the  copper  chamber,  e,  by  the  metal 

pipe,  k ;  vertical  motion  is  communicated  to  the  pump-rod,  m,  by  the 

eccentric  circle,  n. 
/.  Fly-wheel  at  end  of  axle. 
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Plate  IV. 

Fig.  3.  Plan  of  top  of  cylinder.  The  dreular  botes  ate  for  fixing  a  screw-wrench 
to  screw  the  cylinder  to  its  bed. 

Fig.  4.  Side  deration  of  brass  cylinder,  op  represents  a  leather  washer,  upon 
which  the  cylinder  is  screwed,  to  prevent  the  escape  of  the  condensed  air. 

Fig.  5.  Plan  of  under  side  of  cylinder,  shewing  the  valve. 

Fig.  6.  Section  through  cylinder  and  part  of  barrel,  with  the  piston  drawn  np, 
shewing  its  valve,  and  the  valve  attached  to  the  bottom  of  cylinder,  h.  Orifice, 
and  tube  for  the  entrance  of  fresh  air.  A,  A,  A.  Orifices  below  for  the  passage*of 
condensed  air  into  the  barret  This  section  represents  the  mode  of  screwing  the 
piston-rod  and  piston  to  ttuAk  other,  and  of  securing  the  pieces  of  leather  of 
which  the  piston  is  formed,  w,  w.  Section  of  a  circular  wire  spring  which 
forces  the  under  leather  of  the  piston  against  the  cylinder. 

Fig.  7.  Plan  or  horizontal  section  through  the  cylinder,  shewing  the  upper  side  of 
lower  valve. 

Fig.  8.  Side  elevation  of  piston,  and  part  of  rods. 

Fig.  9.  Section  through  the  metallic  (brass)  part  of  piston,  with  the  pieces  of 
leather,  composing  it,  removed :  the  inner  screw  receives  the  piston-rod ;  the 
outer  one  is  screwed  into  a  brass  cap  or  plate  forming  the  top  of  the  piston. 

Fig.  10.  Plan  of  the  lower  part  of  the  piston,  shewing  the  under  side  of  valve. 


DRAINING  may  be  generally  considered  thus  j  with  reference  to-* 

A  Military  nurnoses  1  ■*  *•**  process  of  carrying  off  water  as  expeditiously  as 

B  SanitOT     X        I     possible ;  in  opposition  to  arrangements  for  irrigation 

r  W/w^    \I'»    At%'        I      *^^  *o  dams,  of  which  the  object  is  to  retain  water 

I.,  isconomie    ao.      j      ^^^  ^  ^^^^^  ^^^^  ^^  appUcation.— See  •  Dam.' 

These  may  be  further  subdivided  thus : 

A.  a.  Draining  an  inundation,  lake,  &c. 

„  b.  Diverting  the  course  of  a  river,  stream,  &c 

„  c.  Draining  field-works. 

„  d.     Do.      the  ditches  and  quarries  of  permanent  works  whilst  in  execution. 

„  e.      Do.      fortifications,  as  complete. 

„  /.       Do.       unhealthy  positions. 

B.  a.  Draining  unhealthy  districts. 
„   b.  Sewerage. 

C.  a.  Territorial.    Reclaiming' marshes,  fens,    bogs,  &c.,  for  enlargement  of 

territory  on  all  scales  — from  that  executed  in  Holland,  for  hundreds  of 
square  miles — or  in  our  own  colonies  of  Berbice  and  Demerara — down 
to  the  space  to  be  recovered  for  large  Government  establishments,  or 
for  fortifications;  or  that  of  the  private  estate,  or  mere  plot,  to  be 
rendered  available  for  building  ground. 
„   b.  Agricultural.    Drying  up  the  above  descriptions  of  ground  to  afford  the 
soil  the  advantages  of  warmth ;  of  opportunities  of  exposure  to  contact 
with  fertilizing  matters  (gaseous,  fiuid,  and  solid) ;  and  of  killing  the 
rank  aquatic  plants  which  are  too  powerful  for  co-existence  with,  or  are 
otherwise  obnoxious  to,  those  which  it  is  desirable  to  cultivate. 
B  and  C  are  very  generally  connected  with  such  embankments  as  will  keep  out  the 
sea ;  and  these  embankments  have,  usually,  such  sluices  as  admit  or  exclude  the  ex- 
ternal waters  at  pleasure. 
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The  covering  in  of  drains,  or  leaving  them  open,  is  a  qoeition,  at  timety  of 
sity  (as  generally  in  B) ;  at  others,  of  economy, — the  decision  resting  on  the  balance 
of  profit  and  loss  between  the  value  of  the  unoccupied  sorCsce  and  the  expenses  of 
covering;  and  in  other  cases  of  mere  convenience — ss  in  the  more  ezpeditioaa  cnee 
of  military  draining,  Aa.  Ab,,  where  nothing  else  could  be  gained  by  sudi  an  operation. 
All  tliat  concerns  this  part  of  the  work  will  be  A  a.  A^.  Ac.  A/.^  the  remainder 
belonging  to  Permanent  Works,   except  as  relative   to   'Sanitary  Preeantionav' 
which  see. 
Aa.  Ab, — ^These  are  most  likely  to  occur  in  facilitating  siege  opentiona,  either  hj 
depriving  the  enemy  of  the  means  of  flooding  the  approaehes,  or  to  lay  open  an 
otherwise  inaccessible  front.    From  the  probable  nature  of  the  caBe»  the  meaanrs 
to  be  adopted  will  most  likely  be  of  the  simplest  description,  though  in  deter- 
mining the  volume  and  course  of  the  stream,  care  should  be  takes,  if  possible,  to 
reserve  some  control  as  to  continuance;  and  to  calculate  eflbets  not  only  na  to 
the  purpose  in  hand,  but  on  communications  in  general,  by  such  a  body  of  mter 
entering  a  new  channeL    If  possible,  also,  the  excavating  parties  should  eom- 
mence  at  the  end  fsrthest  from  the  pcunt  where  the  waters  are  to  be  let  ont. 
The  '  measure '  above  mentioned  is  the  determining  a  new  diannel  approaching^ 
on  the  whole,  to  the  straight  line  ab  (figs.  1,  2),  by  which  the  contenta  of  the 
lake,  &c,  A  (which  has  hitherto  received  all  the  waters  on  the  right  of  the  water- 
shed c  c),  are  to  cross  that  line  c  c,  and  join  the  new  course  n,  which  may  be  a  gnlly, 
or  streamlet,  leading  to  quite  a  difiTerent  part  of  the  country. 

Now  it  by  no  means  follows  that  the  straight  line  a  b  will  be  the  best,  though, 
geometrically,  the  shortest  Greater  fscility  in  excavation,  less  amooBt  of  cnttingt 
greater  suitability  of  ground  for  the  channel,  &c.,  &c,  may  wairant  even  radi  a 
deviation  as  a  n  b  ;  which  line  need  not  be  constantly  in  the  same  plane  irith  a  n 
(as  A o B  ij B,  fig.  3) ;  nor  always  on  a  winding  course  inclined  to  the  hoiiaon  at 
one  unvaried  angle  (as  Av'uf  i!  b,  fig.  4), — but  so  regulated,  if  poasible,  that  where 
the  ground  is  not  homogeneous  as  to  the  consistence  of  its  material,  the  steepest  parts 
shall  be  where  the  rock  or  soil  is  hardest,  and  thus  meet  the  most  violent  action  with 
the  greatest  resistance.  Nevertheless,  the  best  course  will  generally  be  between  audi 
limits  as  are  given  by  a  b,  a'  b,  of  figures  3,  4,  respectively  ;  as,  though  much  latitude 
may  be  allowed  the  line  a  d  b,  fig.  2  in  plan,  very  little  can  be  admitted  in  seotiond"- 
See '  Levelling.' 


Fig.  I.     Section  of  Fig.  2. 


r,,.  ..^,./>^  .--,..         ^ LEVEL   AT  HICHFJT_y<ATER . 


1$^ 


Rf.3." 
Shewing  a  line  akijb  in  the  plane  wxTxg  which  line  vi 
every  point,  between  ff*  vid  a  b  o,  the  angle  which  the  plu 
the  harizoai  being  Of  ti  a  a  a,  b  j  i;  and  ~  abo  at  i,  a. 


Shewing  a  Une  a'n'u'i.'b  at  one  unlforu  angle  (  — abo)  i 
given  bj  the  edge  a  n  h  l  b  of  the  triangular  dip  of  paper  a  i 


■  lut  thtj  mAj  ba  fepplted  to  ■vnrmi  ■4}Bceat  bid  aiiuecuIiTB 
H  tlw  cDona  donomrdi. 
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Ae. — Tliii  can  nercr  be  tutj  exIenaiTc.  In  imill  irorki,  when  the  object  b  to 
keep  the  interior  dry,  the  dninj  may  coniiit  of  Urje  fudim,  a  JC  (made  at 
faraaclieB  that  would  be  conttdered  rather  too  thick  for  ndinair  puipuwa),  lot 
into  the  grounii.  Should  thit  he  intafficient  in  larger  work*,  tmieliea  *hoiiId  Iw 
cut,  and  filled  in  with  middling  lized  gravel  or  amajl  nibbia: — thia  fa  cMllad 
'  Rabble  Druning :'  in  both  caiei,  leading  trmn  the  loirert  poiat  of  the  apMee  te 
be  drained,  thejr  eta  pan  tbrongh  the  rampart  Into  tha  iit^ 
Rg-5. 


The  iama  can  be  apphed  to  draining  dHcbet,  bot  tbea  tbt  htlar  node  u  moat 

likely  to  be  in  requiiition. 

A/. — Thia  ii  mentioned  ai  onlj  applicable  on  a  amall  icale  in  the  field:  iriiem 

unhealihineM  tpringi  froai  the  dampnea*  (tf  the  grmuid,  it  i*  toon  likdjr  to  be 

increaied  than  reduced,  in  the  lint  initancc,  by  diitnrbing  the  mlii  ;  apediUf 

if  there  ia  much  deeompoied  vegetable  matter  to  be  diiplaecd.    Hie  i  iiieaiie 

■icklineu  at  Corfu  and  Ceylon  amongtt  the  tnjop*  whiUt  tiew  raidt  «rer«  briag 

cut  under  thii  circumitance  ii  dediive  aa  to  ■  fact,'  whaterer  maybe  tbe  Ihcarin 

atto  theettue,  oreTCB  exittenee,  of  malaria. 

If  an  extendie  poutlon,  likely  to  be  held  ftor  tome  yetn,  1*  to  bi  irti—d,  the 

traopa  not  immediately  wanted  thonid  be  ivmored,  aa  much  ai  nay  be,  durtng  (ha 

eiecution  of  the  work ;  the  leuon  ahonld  alio  be  conudered,  and  the  Inhatritanti  gf 

the  country  thould  be  employed  aa  much  ai  pouible.    No  detailed  ramiae  can  be 

prcKribed  aa  to  the  amngenieat  of  the  draina,  but  it  ia  probable  that  the  ftdlowing 

akclch  of  what  ia  done  in  lome  of  tbe  Iritb  bogi  may  be  apphcahle  in  a  general  way. 


lit- 1.— If  liD  dnin. 


"  A  general  coune  for  the  water  haiing 
lirat  been  found.t  the  levels  of  the  ground 
are  then  taken,  in  order  to  find  the  beat 
pontion  for  the  main  draina,  for  which  ei- 
csvationa  averaging  ^  feci  in  depth  and  3 
feet  in  width  are  made  theae  cicavatiuna 
arc  then  built  in  »ith  dry  muonry  ao  u  lo 
leave  a  water.courae  1  fool  high  and  nide, 
covered  over  with  rough  flagging  or  other 
■lone,  Ihey  are  then  filled  in  ftirlher  with 
loose  stonei,  and  covered  with  earth :  these 
draina  are  lamctimei  G  feet  below  the  aur- 


BLBCTBICITY. 

face  of  Ibe  gnniid,  ud,  wImm  Ibne  U  much  water, 
to  1'  6"  X  V  4". 

"FoT  the  imaUer  dr^ni,  exctTttiotu  •!«  mftde  2  feet  6  ioebei  to  3  feet  deep, 
and  10  inchei  to  1  foot  wide;  at  the  bottom  of 
them  atonei  tie  placed  with  the  edge>  leaning  tgainit 
each  other,  w>  u  to  fonn  an  arched  way  for  the 
water  to  run  through,  and  the;  are  filled  in,  to 
within  aboat  1  foot  from  the  aurface,  with  loose 
■tonea,  broken  to  ahout  3  inches  cnbe. 

"  These  drain*  are  placed  in  ordiDarr  grotmd  about 
16  feet  apart,  hat  in  very  wet  ground  not  moie  than 
15  feet,  aufficient  fall  being  giTcn  to  prerent  the  witi 
are  led  into  the  main  drains  as  shewn  below. 


from  lodging  In  them  i  ther 


Fig.  B.^Soction  through  a  b,  fig.  9. 


Fs». 

"  The  eipenM  and  mode  of  opi 
tion  of  country,  the  lyilem  sbawi 
supply  of  stone  raised  in 


ation  will  of  course  rarj  according  to  the  dctcrip- 
aboTe  being  adapted  in  ground  where  there  is  • 
which  ia  nearly  infficieat  for  filling  in  the 
R.J.N. 


ELECTRICITY— as  in  various  degrees  called  into  eiUlence  on  any  change  in 
the  mechanical  or  chemical  constmction  of  bodies :  and  the  object  of  all  electric 
apparatus  (otber  than  those  for  sdentific  investigation)  it  to  Mam  amtrol  over  its 
direction  when  developed  by  natural  causes,  or  over  its  action  w 
artificially. 
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As  for  as  military  purposes  are  at  present  concerned,  we  hsft  fovr  pttodpal  mbJecU 
of  application  for  what  practical  knowledge  is  available  on  this  head. 

1.  The  Lightning  Conductor. 

2.  The  Electrotype. 

3.  The  Explosion  of  Mines. 

4.  The  Electric  Telegraph,  as  associated  with  railroads  consideKd  m  ndUtarj 

communications. 

In  No.  1,  the  object  is  to  permit  a  free  neutralization  of  the  electric  foroMp  and 
thus,  as  it  were,  to  afford  a  ready  outlet  to  a  yiolent  agency  that  may  do  mfachief  to 
an  indefinite  amount,  if  not  provided  with  such  means  of  escape, — in  short,  **  to  make 
a  bridge  of  gold  for  a  flying  enemy,"  though  it  will  be  shewn  shortly  that  gold  ft  no 
longer  considered  the  best  material  for  that  purpose. 

In  Nos.  3  and  4  the  object  is  to  apply  to  the  work  intended  lor  H  this  iUM 
power  when  created  and  accumulated  to  any  desired  extent,  by  apparatus  lor  eflteetiiig 
the  changes  before  mentioned  in  either  the  mechanical  or  chemical  constitiitioB  of 
certain  bodies. — See  '  Tklsokaph  '  and  '  Voltaic  Elbctbicitt/ 

LIGHTNING  CONDUCTORS. 

The  following  notices  are  intended  to  embody  such  principles  aa  are  iatoHed  is 
arrangements  for  lightning  conductors.  The  practical  parts  have  been  abridged  froaa 
Sir  W.  Snow  Harris's  different  works,  especially  that  on  Thunder-storms ;  thoogli, 
respecting  any  difference  there  may  be  between  the  more  theoretical  portiona  of  the 
subjoined  and  his,  it  is  to  be  observed,  that  in  arguing  on  the  general  derdopmeBt  of 
electricity,  that  distinguished  author's  reasoning  is  built  on  the  Leyden  hypotheaii 
of  opposed  surfaces. 

The  distinction  between  '  Conductors '  and  '  Non-Conductors '  is  aiUtraiy ;  and 
the  line  of  conduction  in  all  bodies  may  be  considered  to  lie  along  the  polariaed 
moleculae  composing  that  line, — whether  we  refer  to  metals  as  so-called  '  Condnctora,' 
or  to  the  air  as  an  assumed  'Non-Conductor:'  in  both  the  electric  action  paaset 
from  atom  to  atom  along  the  course  taken,  though  with  far  greater  rapidity  in  the 
one  case  than  in  the  other.  In  this  view  of  the  atmospheric  particles  forming  linea 
and  (thence  as  connected  laterally  in  mass)  tpacet  of  conduction,  it  is  considered  that 
electricity  is  being  perpetually  evolved  from  the  earth  (as  from  a  huge  electric 
machine)  by  the  incessant  changes  in  the  mechanical  as  well  as  chemical  condition  of 
its  constituents;  such  changes,  for  instance,  as  those  accompanying  variations  of 
temperature  produced  by  the  enormous  extent  of  evaporation*  from  the  land  and 
fresh  water,  as  well  as  from  the  ocean,t — by  the  absorption  and  re-irradiation  of 
solar  heat ;  by  the  escape  of  central  heat;  or  by  the  decomposition  and  recompodtion 
perpetually  in  progress  over  the  face  of  the  earth,  of  all  descriptions,  finom  slow 
putrescence  to  rapid  combustion,  &c.,  &c., — all  of  which  are,  more  or  less,  associated 
vrith  changes  in  electric  condition. 

This  excited  electric  condition  of  the  gaseous  or  other  volatile  bodies,  thus  released 
in  their  course  upwards  through  and  mixed  with  the  atmosphere,  cannot  but  disturb  the 
electric  equilibrium  of  its  particles  inductively ;  and  this  action  continues  till  the  procesa 
reaches  the  nebulous  matters  consisting  of  these  vapours,  &c.,  condensed  into  ckmda 


*  It  is  right  to  obierve,  that  thU  direct  evolution  of  electric  action  by  evapontion  ii  hi 
degree  a  contested  point. 

t  The  evaporation  of  sea  water  produces  a  greater  degree  of  electrical  ezcitemant  than  that  of 
fresh  water.— Kane's  *  Elements  of  Chemistry/  p.  SOS. 
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by  •  change  of  temperature  whicfa  determines  the  eiittenee  of  dectrie  '  mttter '  in  a 
form  of  palpable  actiTity :  and  when  these  charged  masses  approach  each  other,  either 
by  electric  attraction,  or  by  the  motion  of  air  cnrrents  or  other  causes — then  the 
restitution  of  the  integral  and  original  state  of  the  electricity  question  takes  place ; 
the  action  of  which,  when  of  a  destructive  character,  appears  and  terminates  violently, 
along  and  at  the  end  of  the  chain  of  intermediate  polarized  atoms  of  air,  ftc^  in  the 
forms  of  sheet  lightning,  forked  lightning,  or  as  the  fire-ball  or '  thunderbolt.'  When 
of  a  harmless  description,  it  will  be  as  the  '  glow  discharge'*  {io  a  point) — as  the 
*  brush  discharge '  (Jirom  a  point),  or  as  the  '  summer  lightning,'  whidi  confines  ite 
activity  within  the  precincts  of  the  cloud; — these  two  groups  comprising  all  the 
known  varieties  of  lightning. 

Although  the  greater  conducting  power  of  metals  is  thus  considered  as  only  a  mofe 
intense  and  rapid  form  of  induction, — and  relative  as  the  expressions  '  conductor '  and 
'non-conductor'  are, — yet  the  difference  of  those  powers  in  certain  bodies  is 
enormous ;  that  of  iron,  for  instance,  being  estimated  at  400,000,000  times  greater 
than  that  of  water. 

The  following  Table  gives  in  an  approximate  way  the  order  of  precedence  in  con- 
ductive power. 

TABLE  I.t 


Conducton. 

*i 

'All  known  metals. 

rice  at  O""  of  Fahrenheit. 

t. 

Well-burned  charcoaL 

1 

Dried  vegeteble  substances. 

Plumbago. 

Dried  animal  substances,  generally. 

Burning  gaseous  matter,  as  flame. 

K\ 

Parchment,  leather,  feathers. 

s 

Smoke. 

1 

Baked  wood. 

p. 

Concentrated  acids. 

Oils  and  fatty  substances. 

r  Dilute  acids. 

LSilk. 

• 

Saline  fluids. 

'Fur  and  hair. 

•S 

Living  animals. 

Dry  gases,  including  air. 

%.] 

Living  vegetables. 

• 

t5 

Pure  steam  of  high  elasticity. 

m 

Wood,  in  its  ordinary  state. 

1 

Glass  and  all  vitrefactions. 

Snow,  and  ice  from  32°  to  0". 

Diamond  and  transparent  gems. 

Water. 

■** 

Talc. 

• 

'Aqueous  vapour. 
Common  earth  and  stone. 

s 

Amber. 

All  resins  and  resinous  bodies. 

•S, 

Dry  chalk  and  lime. 

Brimstone. 

s.' 

Marble  and  porcelain. 

1^  Shell-lac 

a 

Paper. 

Alkaline  matter. 

The  ratios  of  heat  evolved,  and  of  those  of  conducting  power,  are  shewn  as  follows. 

TABLE   II.: 

Heat  erolTed.    Conducdog  power* 


Silver  . 
Copper  . 
Gold.  . 
Zinc  .  . 
Platinum 
Iron  .  . 
Tin  .  . 
Lead 


6 

120 

6 

.    120 

9 

80 

18 

40 

30 

24 

30 

24 

36 

20 

72 

12 

*  '  ComaianU '— '  St.  Elmo's  Are*/  ftc.  t  From  Harris  on  Thunder-storms. 

X  As  given  in  Kane's  *  Elements  of  Cbemistry.' 


888 


BLBCTRICITT. 


Hence  it  ia  nnaeoesMuy'to  lue  gold  or  silver,  at  hat  been  luggeated  la  former  timet ; 
the  power  of  copper  being  eqoil  to  that  of  the  latter,  and  superior  to  that  of  the  former. 

At  concerns  the  extent  of  electric  action  always  in  existence,  Fkndaj  aaaerte  that 
there  is  electricity  enough  evolTed  in  the  decomposition  of  a  sing^  drop  of  water  to 
form  a  flash  of  lightnings  and  with  reference  to  the  rapidity  with  which  it  peaaet, 
Wheatstone  (with  an  apparatus  that  enabled  him  to  measure  time  to  the  m^ieith  of  a 
second)  determines  the  progress  of  accumulated  electricity  as  at  times  676/NM>  mHea 
per  second,  that  of  light  being  195,000  miles.* 

The  electric  'fluid'  will  invariably  ieleei  for  itself  the  Ime  of  shortest  eondoetioB 
offered  by  the  best  conductors  at  all  near  its  course  in  a  building,  ship,  &c :  the  fol- 
lowing diagrams  from  an  original  experiment  by  Sir  W.  Snow  Hairii  illnatrate  thk 
principle  fully. 

Fig.  A.  ISg.  B. 


Figs.  A,  B. 
The  shaded  part  shews  the 
direct  track  (a  a)  taken  by 
the  electric  fluid  along  a  line 
of  metallic  conduction,  dis- 
regarding every  thing  but 
its  own  course.  Fig.  A  may 
represent  the  conducting 
masses  in  a  building:  Fig. 
B,  the  passage  of  the  fluid 
across  the  bight  of  a  wire 
rope  or  of  a  chain. 


Hence  ihc  principal  danger  in  using  chain  or  wire  conductors  iu  the  upper  maata 
of  shipping :  when  these  last  are  lowered,  they  are  apt  to  leave  the  chain  or  wire 
rope  hanging  loosely;  and  when  handling  tliis  as  a  bight,  the  seaman's  body  becomes 
the  shortest  course  (a'  a',  fig.  B)  for  the  electric  action, — on  the  very  same  principle 
that  a  metallic  rod-conductor  of  proper  dimensions  may  be  passed  through  a  barrel 
of  gunpowder  with  perfect  safety,  though  a  chain  would  ignite  it  at  once. 


*  ''According  to  StniTe*s  latest reccarchea,  l66,07S  miles."— Cosmoa,  p.  l63. 
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leferenctM, 
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1 
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The  eiqiireitioiia  of  the  iBOtl  importaiil  electrie  kwt  ecmeetBieg  the  nibjeeti  of  this 
irtide,  as  determined  experimeiU^,*  are  as  IbUows  i  when 
C  representa  oondueting  power. 


D 
F 
H 
L 

Q 

S 


ff 


H 


»» 


ft 


dislance  between  two  opposed  surfiieea. 
attractive  force  between  two  snriaees  ao  opposed, 
heating  powers,  raferring  to  S(rfidit7  and  tranaYsne  oeetbn. 
length  of  conduction, 
qoantitj  of  electricity  in  the  charge, 
surface  orer  which  Q  is  spread. 
The  Attractive  Force  between  two  tpp^aed  surfaces  varies-— 

If  between  a  charged  f^^^^^  ••  the  squwts  of  the  quantity  of 
and  a  neutral  free^  ,        clectnaty, 

conductor  I  "»^«^*y»  ••  **»«  "^l"*™  ^  ***«  distance, 

I       „       «the«,»«eafthe.»fcce. 

If  between    an    un-  fdirectly,  as  the  square  of  the  quantity  oH 
changeable  positive^  electricity,  >«      q,       1 

and  negative  surface,  l^inversely,  as  the  distance*  J  '  *  ^    *  g- 

The  Conducting  Powers  of  different  rods  of  the  same  metal  vary  therefore-— 

in  a  higher  ratio  (apparently)  than  as  the*! 

surfaces,  though  they  are  not  asserted  Vq      &*>+ 
to  do  so  as  the  squares,  J  *  ^ 

They  vary  inversely  as  the  length ;  and  directly  as  the  square  1  «  ^ 

of  the  diameter  of  the  solid  rod,  |  C  oc  —  a  <f' 

The  Heating  Effect  (referring  to  solidity)  varies-* 


or 
F«Q>    . 

F«l«i 
or 


ff 


or 


area 
of  section 

\     diameter*/     L 


directly,  as  the  square  of  the  quantity 

of  electricity, 
inversely,  as  the  area  of  the  transverse 
section, 
as  the  length  of  conduction, 

~  diameter^ 

APPLICATION   or  THB   PUCBDtKO,  AND   OP  8U0H    INPORMATION   A8   BXPBRIBNOB 

HA8   HITHERTO   8UPPLIBD. 

Copper  is  the  best  conductor:  the  rods  shouhl  not  be  less  than  |  inch  diameter, 
if  solid ;  f  inch  is  preferable,  and  generally  ample.  If  hoUow,  may  be  from  1  to  2 
inches  in  diameter,  and  about  ^  inch  thiclu — See  figs.  1,  2,  3,  Plate  I. 

If  iron  rods  be  used,  they  should  not  be  less  than  )  inch  diameter  when  solid :  if 
hollow,  not  less  than  2  inches  diameter  and  -f^  inch  thick,  and  jointed  as  in  figs. 

1 , 2, 3,  Plate  I.— By  B.  0.,  24th  July,  1829,  ^-    **  SoUd  iron  rods  1^  diameter,--top 

of  copper, — tipped  with  gold." 

The  Hollow  Conductor  (if  sufficiently  thick  for  stability)  is  better  than  the  solid  rod 
of  equal  length  and  weight,  because  the  metal  should  display  as  much  surface  %  (in 
lateral  dimensions)  as  possible  consistently  with  strength,}  to  reduce  the  intensity 
of  action  on  surface,  and  heating  effect  in  transverse  sectional  area ;  but  unnecessary 
length  should  be  avoided. 


*  The  writer  of  these  notices  haa  been  gtmtiflod,  through  the  kindneee  of  hie  Mend  Sir  W.  Snow 
Harris,  with  a  sight  of  the  experiments  on  whieh  the  most  important  of  tho  above  fbmulse  were 
deduced :  it  is  difficult  to  conceive  any  such  demonstrations  more  interesting,  or  more  rigid,  than 
were  afforded  by  this  accomplished  experimentalist. 

t  All  the  formula  exoept  this  ai«  taken  from  Harria  oo  Tkonder-storma,  or  firom  hi*  Paper  on  the 
Laws  of  Electricity,  Phil.  Trans.  1899. 

X  Faraday  says,  surface  does  nothing,  the  solid  section  being  the  essential  element :  p.  899,  '  Civil 
Engineer's  Journal,'  December,  1860. — Editon, 

^  In  remote  colonies,  sufficiently  good  workmanship  cannot  always  be  commanded  for  the  tubular 
conductor :  the  solid  one  requires  no  skill  beyond  that  of  a  common  blackamith. 
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Piff.  4. 


D'mjgnm  B. 


Fig.  S. 


The  oondactor  tbould  ioTolTe  in  its  coime  the  principil  deCadied  BMm  of  netal 
in  or  on  the  actual  walls  and  framing  of  the  bnUding  or  ship  t  U  not  alknved  IMa 
ooorse  freely,  it  will  be  apt  to  take  it  in  a  summary  and  Tiolent  maiiBer. 

It  should  be  placed  as  close  as  possible  to  the  walls,  ftc.  which  are  to  be  defended, 
— not  at  a  distance  from  them  }  and  should  be  carried  down  at  oaoe  directly  ieto  Um 
ground ;  and  when  below  the  surface,  it  should  then  divide  into  two  or  more  poieted 
branches  (a  a  a,  fig.  4)  slanting  away  from  the  building.  If  drcnmatanoea  peraiity 
the  lower  end  should  pass  into  a  well,  or  a  stream,  or  a  drain,*  or  at  aU  events  into 
earth  that  can  generally  be  kept  moist  from  any  neighbouring  gutter.  It  is  e  eaclesa 
precaution  to  pass  conductors  through  glass  linings  and  holdfasts,  as  has  been  reeoiD- 
mende<l,  since  the  lightning  will  always  take  the  direct  oourae  down  the  red  until 
interrupted ;  on  which  last  account — 

Chain  conductors  are  very  inferior  to  those  of  rod,  being  a  aeries  of  intcnvpted 
conductions  from  which  the  lightning  is  ready  to  turn  aside  at  any  point  of  contact 
of  the  links, — provided  that  at  such  point  a  freer  and  easier  line  of  eondnetion  be 
offered  by  sonic  neighbouring  body  than  what  the  chain  itself  aflbrda. 

The  conductor  should  be  attadied  to  the  most  prominent  points  of  the  *»"*M*"ff 
(fig.  &) :  if  its  length  be  very  considerable,  its  transverse  dimensions  most  be  ineraaeed ; 
and  in  doing  this,  the  provision  for  a  sufficient  conducting  sniftoe  insnrea  that  tot 
the  heating  effect. 

In  ornamental  buildings,  such  as  honorary  columns,  &c.,  fbrtliesakeof  appearanee» 
the  conductor  may  pass  down  withinside ;  it  must,  however,  be  firmly  fixed,  and  tlie 
line  of  conduction  made  and  kept  complete  and  undisturbed. 

In  extensive  ranges  of  buildings,  all  the  moat  prominent  points  should  have  long 
pointed  rods  projecting  freely  into  the  air,  at  least  4  or  5  feet  above  the  building  i  and 
the  larger  the  range  the  higher  they  should  be.    Fig.  5. 

It  does  not  appear  that  any  single  conductor  hitherto  made  can  insnie  beyond  a 
horizontal  radius  of  40  feet :  hence,  in  practice,  less  should  be  taken ;  though  a  wider 
range  may  be  allowed  if  the  roofs  be  of  zinc,  lead,  copper,  or  any  other  metal  in 
Vfeil-connecied  sheets ;  or  if  the  ridges  and  hips  only  be  thus  guarded,  and  the  whole 
well  joined  to  the  conductor,  and  to  iron  gutters  and  pipes,  now  commonly  used,  and 
a  free  passage  be  provided  to  the  ground  at  different  places.  The  points  of  contact 
must  be  numerous  to  reduce  the  heating  effect  (or  chance  of  fire)  at  such  points,  as 
the  whole  electric  action  will  condense  there,  having  still  to  pass  through  them  on 
its  way  down.  There  is  no  reason  why  lightning  conductors  should  not  be  painted 
or  lacquered. 

In  addition  to  the  diagrams  given  in  figs.  1-3  (Plate  I.),  shewing  the  constmction 
of  hollow  conductors  for  buildings, — those  for  the  protection  of  shipping,  figs.  6-9, 
are  likewise  noticed  as  probably  providing  for  such  complicated  cases  as  are  likdy 
to  occur  in  extraordinary  occasions  on  land, — as  in  the  case  of  flag-staflb  with  tops, 
&c.,  &c. 


Plate  I. 
Fig.  1.  The  mode  of  joining  two  lengths  of  copper  tube  (a,  b)  by  means  of  a  double 

screw  (c)  with  a  shouldered  collar  {d). 
Fig.  2.  The  staple  (a)  by  which  the  conductor  is  supported  at  the  joints  and  fixed 

to  the  wall. 


E 


*  By  B.  O.,  18th  March,  1840,  --^'    "  Covered  cutema  ire  to  be  preferred  to  open 

being  leu  liable  to  eraporation ;— that  there  be  a  man-hole ;  and  that  all  Storekeepom, 
Maatera,  or  others  in  charge  of  building*  with  conductor*,  do  by  weekly  or  daily  inapcction  iiCfililn 
that  the  ci»tcrnt  arc  kept  ftill ;  for  wlUch  they  will  be  held  respouaible.' ' 
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Fig.  3.  The  head  ol  the  condaetor. 

Fig.  4.  Conductor  complete,  shewing  the  lower  termination  (a,  a,  a),  as  honed  in 
the  ground,  or  received  in  water. 

FSg.  5.  Application  of  conductors ; — the  points  a,  b,  c,  d,  e,  &c.  connected  by 
bands  of  metal  {cn,di,ekt  &c.)  into  one  general  whole. 

Fig.  6.  Ships'  conductors,  consisting  of  two  stripes  of  sheet  copper,  from  1*5  to  5 
inches  wide,  and  from  i  to  -^  inch  thick,  in  lengths  of  4  feet.  They  are 
let  double  into  a  groove  in  the  mast,  so  as  to  insure  continuity  of  con- 
duction by  breaking  joint,  as  shewn  in  the  figure :  these  stripes  are  kept 
in  thorough  contact,  and  are  secured  to  the  mast  by  copper  nails,  6  inches 
apart,  in  the  drilled  and  countersunk  holes  (a,  a).  The  upper  surface  of 
the  upper  piece  (a,  a)  is  slightly  rounded  so  as  to  conform  to  the  suifru» 
of  the  mast  in  transverse  section. 

Fig.  7.  **The  cap  (ab)  and  the  hole  (b),  through  which  the  moveable  mast  (ex) 
slides,  are  furnished  with  similar  plates :  these  are  led  from  the  square 
hole  at  a,  by  which  the  cap  (a  b)  is  fixed  to  the  head  of  the  mast  (d), 
into  the  round  hole  at  b ;  and  there  is  a  lining  of  copper  in  this  part  of 
the  hole  next  to  the  conductor  at  6,  by  which  the  metallic  line  is  ecm- 
tinoed  to  the  next  mast  (d)." 

Figs.  8,  9.  *'  The  bolts  (a,  &,  c,  d,  e,/,)  passing  through  the  ship,  and  in  whidi  the 
general  line  of  conduction  terminates,  are  clenched  upon  metallic  rings 
and  plates,  in  connection  with  the  copper  sheathing ;  and  there  are  ad- 
ditional bands  (m  n,  fig.  8)  leading  from  the  fore-mast  and  mizen-mast 
directly  to  the  stem  or  stem  under  the  decks ;  other  bands  (jf  A,  fig.  9) 
traverse  the  beams,  and  they  all  terminate  in  the  sea  by  bolts  clenched 
on  the  copper  sheathing."—''  Fig.  9  is  a  section  suited  to  the  beams 
abaft  each  mast." 


Memorandum  qf  damage  dome  to  one  qf  the  Towere  on  the  Coaet  qf  Ireland, 

nth  March,  1844. 

The  truck  of  the  flag-stafT  was  destroyed, — the  rest  kft  uni^jared ;  the  ashlar 
masonry  at  the  foot  of  it  (w)  a  good  deal  shaken. 
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From  w  the  electric  matter  forked  right  and  left,  diftmrUiig  the  inm  raow  (4 
inches  broad  x  1  i  thick)  at  x,  and  at  c  breaking  out  a  fragment  weighing  aboal 
A  !bi.,  which  it  harled  over  the  parapet  (4  feet  high)  to  a  diatanoe  of  about  50  yards 
in  front.  All  this  was  done  to  find  a  passage  for  itself  through  the  stone  banqvette 
(18  inches  high)  on  which  the  racer  lies»  to  the  month  of  the  lead  water-pipe  at  the 
foot  of  this  banquette,  just  under  o, — and  destroying  the  intermediate  maaonry  la  ao 
doing. 

From  c  the  discharge  followed  the  large  leaden  pipe  (c  b  a,  3  iaehet  diameter)  to 
A,  where  it  projected  over  the  tank  (d),  but  without  touching  it ; — thna  isolated^  at 
A  the  |Hpe  was  burst :  no  further  trace  of  electric  action  could  be  discovered^ — thoagh, 
from  the  condition  to  which  the  pipe  was  reduced,  it  was  a  happy  dremnstsuice  that 
the  lightning  avoided  the  magazine  at  e,  towards  which  there  waa  no  ^ery  otirknia 
reason  why  it  did  not  turn. 

N.B.  Proper  conductors  have  been  since  fixed,  and  in  connection  with  the  principal 
metallic  masses. 

Sir  W.  Snow  Harris's  principles  and  details  have  been  for  some  tiaie  adopted 
by  the  Ordnance,  as  at  Devonport ;  and  by  the  Treasoiy  for  the  light-honaea  at  the 
Bahamas.  R.  J.  N. 


ELECTROTYPE.* 

The  application  of  voltaic  electricity  to  the  art  of  copying  is  a  braadi  of  the  larger 
subject  which  embraces  the  art  of  working  in  metals,  aptly  termed  Ekctro-lffetal- 
Inrgy  by  Mr.  Smee,  to  whose  researches,  and  those  of  PXxifeiaor  Gfove,  tiie  diacofeiy 
is  greatly  indebted  for  the  rank  it  holds. 

Electrotype— copies  by  precipitating  metals  from  solntion,  dther  npoB  the  object 
to  be  copied,  forming  a  coating  over  it,  which  when  removed  is  of  couie  a  matrix  or 
mould ; — into  which  metal  is  again  thrown  fixim  solution,  and  becomes  a  dnpiicate  or 
copy  of  the  original ; — or  by  precipitating  the  metal  into  a  mould  formed  by  aay  other 
means. 

Metallic  substances  are  most  easily  copied,  because  from  their  conducting  powers 
they  become  part  of  the  voltaic  circuit ;  but  other  subjects,  as  busts,  vases,  or  casts 
of  any  kind,  or  fossils,  or  objects  of  natural  history,  may  readily  be  made  rsdpleBtB  of 
the  deposit,  by  coating  them  with  some  conducting  substance. 

APPABATU8. 

It  would  be  impracticable  within  the  limits  of  this  article  to  detail  the  variooa 
kinds  of  batteries,  or  arrangements,  or  forms  of  plates ;  they  are  described  in  name- 
rous  works  of  easy  access,t  and  have  been  varied  at  the  discretion,  almost  the  foncy, 
of  the  operator.  It  is  sufficient  to  say  that  the  battery  known  as  Daniell's  has  the 
greatest  conatancy  of  action,  and  that  Grove's  affords  the  greatest  nkitnrity:  bat 
quantity  J  which  is  the  element  most  required  in  the  operations  of  electro-metallurgy, 
is  most  advantageously  procured  when  working  on  the  large  scale,  from  the  construc- 
tion proposed  by  Mr.  Smce,  because  quantity  bears  a  direct  relation  to  the  extent  of 
surfsce  in  the  plates ;  and  Mr.  Smee's  dispenses  with  the  interior  porous  vessel,  which 
cannot  conveniently  be  procured  or  used  of  a  large  size.  This  battery  is  besides 
remarkable  for  its  simplicity  of  construction  and  application ;  and  though  it  has  not 

*  By  Miyor  Larcom,  11.  E. 

t  Among  which  may  be  especially  mentioned  Kane*s  *  Elements  of  Chemistry,'  Daniell's 
'  Chemical  Philosophy/  Smee's  *  Electro -Metallurgy,'  and  a  very  modest  little  work,  WaUwr  ea 
'  Electrotype  Ifanipalataon/  together  with  occaMonal  Papers  in  Seieatiflc  pwiodicab. 
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the  contttney  of  Daniell's,  or  the  energy  of  Grore's,  it  may  be  kept  in  tctire  opera- 
tion for  a  considerable  time,  when  supplied  with  a  sufficiency  of  add.  For,  although 
quantity  is  the  most  important  property  in  electro-metallurgy,  all  are  concerned  in 
the  successful  practice  of  it:  and  all  the  batteries  may  be  greatly  modified  in 
their  effects,  by  the  nature,  strength,  and  temperature  of  the  solution  from  which  the 
deposit  is  to  take  place,  as  well  as  of  that  which  excites  the  battery, — the  size  of  the 
pUtes,  the  size,  and  even  the  form,  of  the  object  to  be  copied,  as  well  as  the  length  of 
wire  through  which  the  circuit  is  to  be  made.  By  different  combinations  of  these 
elements,  valuable  results  may  be  obtained  fnm  any  of  them ;  Mr.  Smee  states,  in 
Hot,  that  with  any  sized  negative  plate,  with  any  amount  of  salt  in  solution,  with  any 
sized  battery,  and  at  any  temperature,  we  can  obtain  the  reduction  of  any  metal,  in 
any  state  we  please.  The  operator,  therefore,  must  not  expect  to  find  any  one  procesa^ 
suitable  to  erery  application  of  electrotjrpe,  but,  making  himself  master  of  the  prind- 
plcs  which  are  common  to  all,  most  apply  to  the  best  advantage  the  means  which 
circumstances  place  at  his  disposal. 

The  first  example  of  electro-metallic  deposit,  though  accidental,  pdnts  indeed  to 
the  general  circumstances  neeessary  fbr  its  production.  Profiessor  Daniell,  in  the 
course  of  his  ordinary  experiments,  observed  that  the  copper  deposited  on  the  onter 
vessel  of  his  battery,  flrom  the  dissolved  sulphate  which  filled  it,  contained,  when 
removed,  an  exact  impression  of  various  minute  scratches  which  happened  to  be  npon 
the  vessel.  This  outer  vessel  was  itself  of  copper,  and  if  now,  instead  of  copper,  we 
make  the  vessel  of  glass,  or  porcelain,  or  protected  wood,  immerse  a  piece  of  copper 
into  the  solution  of  sulphate,  and  connect  it  by  a  wire  with  the  zinc  within  the  porous 
tube,  the  deposit,  which  formerly  took  place  on  the  vessel,  win  take  place  on  the  piece 
of  copper,  and  produce  a  mould,  which  being  removed,  and  itself  connected  with  the 
wire,  will  in  its  turn  receive  the  deposit,  that  deposit  becoming  a  copy  of  the 
original ;  the  strength  of  the  solution  being  maintained  by  adding  fresh  crystals  of 
the  sulphate  in  the* usual  way.  (See  fig.  1,  Plate  I.)  What  is  here  described  of  cop- 
per may  be  applied  to  the  deposit  of  any  other  metal,  either  upon  metal,  or  upon  any 
other  substance  pfoperly  coated,  by  a  due  arrangement  of  the  solution  and  of  the 
plates :  but  it  is  proposed  here  to  pursue  the  subject  chiefly  as  to  copper,  as  most 
generaUy  useftiL 

It  may  here  also  be  said,  that  the  moulds  may  of  coarse  be  made  of  any  other  sub- 
stance, if  more  convenient,  as  plaster,  or  any  soft  metal,  by  pressure  or  fusion.  In  the 
latter  case,  the  metal  must  be  one  which  will  not  be  acted  on  by  the  solution  into 
which  it  is  to  be  plunged.  In  the  case  of  plaster,  it  must  be  saturated  with  oil,  or 
coated  with  varnish,  and  all  such  non-conducting  substances  must  be  rendered  con- 
ductors by  a  coating,  such  as  black-lead,  which  may  be  laid  carefully  on  by  a  camel- 
hair  brush,  and  presents  a  smooth  polished  surface.  A  beautiful  coating  may  also  be 
given  to  some  minute  subjects  by  rednchig  metal  firom  a  solution  chemically.  This  is 
peculiarly  applicable  to  delicate  membranes,  or  objects  which  will  not  bear  even  the 
brush.  A  very  elegant  mode  of  accomplishing  this  has  been  introduced  and  patented 
by  Mr.  Parkes,  of  Birmingham,  thus  described  by  himself: 

**  A  solution  of  phosphorus  is  prepared  by  adding  to  each  pound  of  that  substance 
15  tbs.  of  the  bisulphuret  or  other  sulphuret  of  carbon,  and  then  thoroughly  agitating 
the  mixture.  This  solution  is  applicable  to  various  uses,  and  amongst  others,  to  ob- 
taining deposits  of  metal  upon  non-metallic  substances,  either  by  combining  it  with 
the  substances  on  which  it  is  to  be  deposited,  as  in  the  case  of  wax,  or  by  coating  the 
surface  thereof.  Any  of  the  known  preparations  of  wax  may  be  treated  in  thu  way ; 
but  the  one  preferred  is  composed  of  from  6  to  8  oz.  of  the  solution,  5  lbs.  of  wax,  and 
5  lbs.  ol  doers'  snet,  mdted  together  at  a  low  heat,  on  account  of  the  isflammaMe 
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nitare  of  the  pbotphonu.  The  article  formed  by  this  oompodtioii  li  acted  upon  by  ■ 
•elation  of  ailver  or  gold,  in  the  manner  hereafter  described,  with  retpecC  to  aiticlei 
which  have  been  coated  with  the  solution. 

"  If  the  solution  is  to  be  applied  to  the  surface  of  the  article,  an  additioii  ia  made 
to  it  of  1  tb.  of  wax  or  tallow,  1  pint  of  spirits  of  turpentine,  and  2  oi.  of  lDdia^4vblier« 
dissolved  with  1  lb.  of  asphalte  in  bisulphuret  of  carbon,  for  every  pound  of  phoa 
phorus  contained  in  the  solution :  the  wax  or  tallow  bdng  first  melted,  the  adlntioo 
of  India-rubber  and  asphalte  is  stirred  in ;  then  the  turpentine,  and  after  that  the 
aolntion  of  phosphorus,  are  added.  The  solution  prepared  in  this  manner  ia  applied 
to  the  surfaces  of  non-metallic  substances,  such  as  wood,  fiowcfs,  ftc,  bj  immenioo 
or  brushing ;  the  article  is  then  immersed  in  a  dilute  solution  of  nitrate  of  aihrer  or 
chloride  of  gold :  in  a  few  minutes  the  surface  is  covered  with  a  fine  film  of  metal, 
sufficient  to  insure  a  deposit  of  any  required  thickness  on  the  article  being  conaeeted 
with  any  of  the  electrical  apparatus  at  present  employed  finr  coating  artidea  with 
metal.  The  solution  intended  to  be  used  is  prepared  by  dissolving  4  oi.  of  ailver  in 
nitric  acid,  and  afterwards  diluting  the  same  with  12  gallons  of  vrater  i  the  gold  aolii- 
tion  is  formed  by  dissolving  1  oz.  of  gold  in  nitro-muriatic  add,  and  then  dilntiiig  it 
with  10  gallons  of  water." 

It  is  remarkable  that  by  this  process  the  deposit  over  every  part  of  the  snrfiBce  ia 
instantaneous,  in  this  respect  differing  materially  from  the  deposit  on  the  ordinaiy 
coating  of  black-lead,  which  is  gradual,  beginning  at  one  or  more  points,  and  growing, 
as  it  were,  over  the  whole  surface. 

It  must  also  be  remarked,  that  the  deposited  metal  commonly  peels  <tf  the  olitfeeta 
or  mould  with  great  facility,  from  the  film  of  air  which  always  adheres  to  it;  but  aa 
it  is  sometimes  desirable  to  make  the  deposited  metal  adhere,  that  efltect  may  lor 
most  practical  purposes  be  produced  by  washing  the  plate  with  a  solution  of  cauatie 
potash,  or  vrath  nitric  add,  or  by  heating  the  plate  and  plunging  it  in  that  state  into 
the  solution  or  into  water.  This,  however,  is  not  always  successful,  nor,  indeed,  ia  it 
by  any  means  clear  that  the  presence  or  absence  of  air  is  the  cause  or  the  pra- 
TCntivc  of  adhesion.  In  the  case  of  metals,  a  perfect  mechaidcal  polish  would 
seem  to  be  suffident  to  prevent  adhesion,  just  as  water  thrown  on  a  highly  hamiahed 
plate  runs  off  again  vrithout  wetting  it ;  and  roughness,  when  produced  chemicaUy, 
so  as  to  expose  the  crystalline  structure  of  the  metal,  vrill  no  doubt  canae  the 
deposit  to  adhere,  but  the  immersion  must  very  rapidly  follow  the  chemical  rough- 
ening, or  the  surface  will  become  oxidized.  A  very  simple  mode  of  roughening 
is  by  merdy  reversing  the  poles  of  the  battery  for  a  few  minutes.  The  power  of 
separation,  however,  is  all-important,  and  it  has  not  been  deemed  suffident  on  the 
large  plates  of  the  Ordnance  Survey  to  trust  to  their  polish  alone.  The  mode 
adopted  is  to  clean  out  the  plate  thoroughly  with  oil,  and  clean  off  all  the  oil  wUfih 
can  be  removed  by  rubbing ;  then  brush  the  plate  carefully  vrith  bread,  which,  when 
removed  as  far  as  possible,  appears  still  to  leave  some  film  behind  it,  for  the  plate  ia 
then  heated  and  a  small  quantity  of  wax  applied,  which,  instead  of  spreading  with 
difficulty,  flashes  readUy  over  the  plate.  This  wax  is  then  removed  as  far  aa  possible, 
the  plate  continuing  heated ;  but  some  minute  quantity  would  appear  still  to  remain, 
probably  filling  the  inevitable  flaws  and  roughnesses  which  exist  on  the  best  copper. 
Care  must  be  taken  not  to  touch  the  plate  after  it  is  cooled,  or  partial  adhesion  takea 
place  on  the  parts  touched.  There  is  no  portion  of  the  whole  process  of  dectiotype 
which  requires  more  care  than  this.  For  want  of  attention  to  it,  or  the  application 
of  improper  means,  many  persons  in  endeavouring  to  multiply  copies  have  entombed 
their  work  for  ever.  The  adhesion  when  under  command,  however,  is  very  useful  for 
backing  plates  or  casts,  &c. ;  and  lest  the  deposited  metal  grow  round  the  back  or 
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edges  of  the  plate,  it  is  necessary  to  coat  those  parts  with  Tarnish  or  grease,  which 
prevents  the  deposit  taking  place. 

The  form  of  Daniell's  battery  may  be  modified  when  it  is  more  convenient  to  place 
the  object  in  a  horizontal  position  by  throwing  a  porons  diaphragm  horizontally  across 
a  flat  box,  instead  of  using  the  vertical  porous  tube,  or  in  various  other  ways  which 
will  occur  to  every  operator  in  the  course  of  his  work.  The  principle^  however, 
common  to  all  this  class  of  apparatus,  which  has  been  called  the  tingU  eeli,  is,  that 
the  metal  is  precipitated  at  the  negative  pole  of  a  simple  battery;  but  it  will  be 
found  that  in  whatever  way  a  metallic  substance  can  be  rendered  negative,  so  that 
hydrogen  shall  be  evolved  at  it,  there  will  the  metal  be  precipitated.* 

We  may  therefore  use  any  battery  which  is  sufficient  to  decompose  addulated 
water  between  platinum  poles,  and  it  will  be  found  that  metal  vriU  be  deposited  at 
the  negative.  Here  is  presented  an  immense  advantage.  We  can  separate  the 
battery  from  the  decomposing  trough,  and  instead  of  replenishing  the  solution  by 
adding  crystals  or  by  other  mechanical  means,  we  can  use  the  affinity  of  metals  for 
oxygen  to  effect  their  decomposition ;  and  for  the  positive  platinum  pole  substitute 
a  plate  of  the  metal  wc  wish  to  precipitate,  t.  e.  the  same  as  in  solution.  T-hen, 
as  the  metal  is  deposited  from  the  solution,  the  oxygen  and  acid  being  set  free,  will 
dissolve  the  positive  plate,  and  maintain  the  solution  of  the  same  strength.  (See 
fig.  2,  Plate  I.) 

The  form  of  the  precipitating  trough  must  depend  on  the  size  and  form  of  the 
object  to  be  copied ;  the  solution, — on  the  metal  to  be  thrown  down.  The  battery 
may  vary  also,  always  remembering  that  quantity  is  more  concerned  in  electrotype 
operations  than  intensity.  The  intensity  we  can  vary  by  increasing  the  series,  by 
using  different  exciting  liquids  in  the  battery,  or  diminishing  the  distance  between 
the  plates  in  the  trough ;  the  quantity,  by  changing  the  relative  size  of  the  plates  in 
the  battery,  by  joining  the  zincs  of  several  pairs,  or  by  increasing  the  strength  of  the 
battery  liquid.  When  the  operations  are  to  be  of  long  duration,  it  is  important  to 
adopt  the  arrangement  which  will  give  the  most  economical  amount  of  power.  This 
may  also  be  obtained  in  most  cases  from  a  single  pair,  always  having  relation  to  the 
surface  intended  to  receive  the  deposit ;  besides  which,  a  certain  degree  of  density  or 
tension'  of  electricity  exterior  to  the  battery  would  appear  necessary;  but  it  may 
be  interfered  with  by  the  resistance  of  the  solution,  because  solutions,  like  metals, 
are  subject  to  variety  in  their  conducting  powers,  and  the  passage  of  the  current  may 
be  resisted  by  various  causes ;  among  others,  by  the  distance  through  which  it  has  to 
pass,  the  nature,  the  strength,  and  the  temperature  of  the  solution ;  by  altering  the 
one  or  the  other  of  which,  the  resistance  may  therefore  be  diminished.  It  is  also  to 
be  remarked  in  reference  to  the  solution,  that  the  presence  of  metallic  particles  in 
the  solution,  such  as  sulphate  of  iron  added  to  a  weak  solution  of  sulphate  of  copper, 
for  example,  will  facilitate  the  deposit  of  copper. 

LAWS. 

It  is  desirable  to  explain  succinctly  the  laws  which  regulate  the  deposit  of  metals 
from  their  solution,  a  due  knowledge  and  recollection  of  which  will  guide  the 
operator  in  the  use  of  them,  as  a  knowledge  of  the  principles  on  which  batteries 
and  other  apparatus  depend  will  guide  him  in  using  the  one  or  the  other.  Mr.  Smee 
has  reduced  them  to  three. 

*  It  mi^  hen  be  remarked,  that  for  convenience,  throughout  this  article  the  composition  of  the 
•alts  ia  spoken  of  as  formerly  understood,  not  according  to  the  newer  theorj,  by  which  sulphate  of 
copper,  for  example,  consists  of  sulphuric  acid  +  oxygen  +  copper  Instead  of  sulphuric  acid  +  oxide 
of  copper— the  practical  results  being,  for  the  present  purpose,  the  same. 

VOL.  I.  2  c 
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Itt.  The  metals  are  thrown  down  or  a  black  powder  wlien  the  crnient  of  doctricily 
ii  sufficiently  strong,  in  reference  to  the  strength  of  the  solution,  to  CAOte  hydragCB 
to  be  viulently  evolved  from  the  negative  plate  of  the  decomposing  celL 

2nd.  They  are  thrown  down  m  a  cryMtaUme  state  when  there  is  no  cvolntioii  of 
hydrogen,  and  no  tendency  to  it. 

3rd.  They  are  thrown  down  in  a  reguUm  state  (i.  e.  having  the  popopcrtiei  of 
doctility  and  malleability)  when  hydrogen  is  on  the  point  of  being  efotvedp  aad 
when  the  minutest  quantity  of  gas  begins  to  appear  at  the  negative  plate. 

Here  then  we  require  the  combined  influences  of  quantity  and  inteasitj,  sod  turn 
guided  to  the  best  arrangements.  We  require  sufficient  strength  in  tlie  botteiy 
to  act  upon  and  dissolve  the  replenishing  plate.  Now  if  we  pass  a  luge  qooatity  of 
electricity  through  a  weak  solution,  we  shall  have  the  metal  deponted  in  the  utmoel 
state  of  brittleness.  The  reverse  will  produce  large  crystals  of  the  utmott  haidnon. 
The  principal  powers  of  change  we  possess  are,  the  siie  of  the  battcfy,  the  stieqgilh 
of  the  solution,  the  arrangement  of  poles  in  the  decomposing  eell,  and  the  tempeniten 
of  the  solution. 

We  can  obtain  the  black  powder 

1st  From  my  giotn  tohUum^  by  increasing  the  intensity  and  qnantitjr  of  the 
battery,  by  a  series,  by  altering  the  size  of  the  negative  poles,  and  by  inereMug  the 
temperature. 

2nd.  With  any  nxe  qfthe  negative  plate,  by  increasing  the  intensity  and  qoutity 
of  the  battery,  by  increasing  the  positive  electrode,  by  weakening  the  solntiont  adding 
to  its  acid,  and  approximating  the  poles. 

3rd.  IFiik  any  given  battery  sufficient  to  decompose  water,  by  diminishing  the 
size  of  the  negative  pole  and  increasing  the  positive,  by  approximating  the  polee,  or 
weakening  the  solution  with  dilute  acid. 

We  can  obtain  the  metal  in  a  crystalline  state 

1st.  With  any  given  eoUtUm,  by  increasing  the  quantity  and  HimiwUliing  the 
intensity  of  the  electricity,  by  increasing  the  positive  and  diminishing  the  negative 
pole,  and  approximating  them. 

2nd.  JVith  any  given  negative  plate,  by  diminishing  the  intensity  of  the  batteijt 
enlarging  its  size,  saturating  the  solution  with  the  salt,  enlarging  the  positive  plate, 
and  approximating  it  to  the  negative. 

3rd.  With  any  given  battery,  by  strengthening  the  solution,  diminishing  the 
negative  electrode,  increasing  the  positive,  and  approximating  them* 

Our  great  object,  however,  in  electrotype  is  to  obtain  metal  in  the  regoline  state, 
i.  e.  to  obtain  the  exact  point  of  evolution  of  the  hydrogen,  and  it  it  by  no  meana 
easy  to  lay  down  any  general  rule.  If  it  be  too  abundant,  we  may  increase  the 
negative  pole  or  diminish  the  positive.  But  if  we  wish  to  have  the  poles  of  the 
same  size,  which  is  often  indispensable,  we  may  reduce  the  size  of  the  battery  platest 
or  weaken  its  exciting  acid.  Variation  in  the  distances  between  the  poles  will  also 
regulate  the  evolution  of  hydrogen  sufficiently  in  some  instances ;  or  supposing  all 
these  impracticable  or  inconvenient,  we  may  keep  the  evolution  under  tolerable 
control,  merely  by  regulating  the  strength  of  the  metallic  solution,  and  the  quantitj 
of  acid  it  contains.  The  following  experiment  exhibited  these  laws  in  a  very  simple 
way.  A  slip  of  copper  was  immersed  in  a  tall  jar  having  a  stratum  of  highly  acidn- 
lated  sulphate  of  copper  at  the  bottom  (about  2  inches  in  height),  another  stntnm 
of  solution  saturated  with  the  salt,  a  third  of  the  same  solution  diluted  with  an  equal 
quantity  of  water,  and  a  fourth  diluted  with  twice  its  quantity  of  water.  A  slip  of 
the  same  size  formed  the  dissolving  plate,  at  a  distance  of  half  an  inch.  The  above, 
connected  with  Smee's  battery,  in  a  solution  of  water  30 :  1.  sul.  add,  arnnged  for 
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quantity.  At  the  bottom,  tbe  quantity  depotited  waa  amall  $nd  cryatalline.  Between 
the  saturated  and  half-saturated  solutions  it  iraa  most  abundant  and  elastic.  The 
next  above  was  spongy,  and  at  the  top  was  a  dark  brown  powder. 

With  the  same  battery  arranged  for  intensity,  all  other  circumstances  the  same, 
the  eflTects  to  the  eye  were  very  similar,  but  the  deposit  was  more  ooploos. 

The  deposit  from  the  semi-saturated  solution  in  both  cases  was  the  beat,  t.  e.  the 
most  reguline,  but  it  became  more  granular  as  the  intensity  increased. 

It  may  be  useful  to  describe  the  mode  of  arranging  the  same  battery  for  quantity 
and  for  intensity.  In  the  first  case,  the  zincs  are  connected  with  each  other,  and  the 
plates  of  platinized  silirer  with  each  other,  as  in  fig.  3,  Plate  I.  In  the  other,  the 
zinc  of  the  first  pair  is  connected  with  the  platinized  silver  of  the  second,  as  in  fig.  4, 
Plate  I.  These  modes  of  increasing  quantity  and  intensity  may  be  extended  to  the 
connection  of  any  number  of  pairs,  but  if  the  experiment  be  of  long  duration  and 
arranged  for  intensity,  it  is  peculiarly  important  that  the  zinc  plates  should  be  all  of 
equal  purity,  for  if  the  existing  liquid  of  any  cell  become  saturated  by  a  greater  amount 
of  local  action  on  the  zinc,  its  exciting  power  will  cease,  and  that  cell  will  become  in 
fact  a  decomposing  trough,  depositing  zinc  on  the  negative  plate.  This  peculiarly 
recommends  the  single-pair  arrangement  for  the  purpose  of  electrotype. 

APPLICATIONS. 

The  principal  use  which  the  Engineer  Department  has  hitherto  made  of  electrotype 
is  in  the  duplication  of  engraved  copper-plates  on  the  Irish  Survey,  to  which  purpose, 
after  numerous  preliminary  experiments,  it  was  first  practically  applied  in  1840,  for 
inserting  contours  in  the  county  of  Donegal. 

It  affords  a  mode  of  multiplying  maps  ad  Hbihim,  and  preserving  the  original 
plate,  by  providing  duplicates  from  which  impressiona  may  be  taken,  while  the 
original  plate  remains  wholly  uninjured.  It  also  affords  a  convenient  mode  of 
representing  various  kinds  of  information  on  the  same  outline  or  ground-work ;  as  for 
example,  in  the  illustrative  plates  of  the  Census  of  Ireland  in  1842,  the  same  outline 
map  is  used  to  represent  on  successive  plates  the  density  of  population,  the  extent  of 
education,  and  other  subjects,  merely  by  making  as  many  electrotype  copies  of  the 
first  plate  in  its  outline  state  as  are  required,  and  completing  each  copy  with  its 
peculiar  information.  A  matrix  is  then  taken  from  each  plate,  the  matrices  joined, 
and  the  duplicate  produced  in  a  single  plate,  so  that,  in  printing,  an  impression  is 
taken  from  the  whole  number  so  joined,  with  each  passage  of  the  plate  through  the 
press.  It  also  affords  great  facility  for  the  ewrreeiicn  of  maps,  and  insertion  of  new 
matter,  by  substituting  for  the  ordinary  mode  of  correction  (viz.,  erasing  or  scraping 
out  the  erroneous  work,  and  hammering  up  a  new  surface  from  the  back  to  receive 
the  correction,)  the  more  exact  and  less  costly  mode  of  merely  scraping  the  erroneoua 
work  from  a  matrix,  which  yields  therefore  a  blank  copper  in  that  place.  The 
smallest  spot  in  the  most  crowded  work,  as  a  house  in  the  midst  of  a  town,  for 
instance,  can  be  corrected  by  this  means,  which  by  the  ordinary  mode  would  alwaya 
require  the  sacrifice  of  a  greater  or  less  quantity  of  correct  work  around  it.  In  thia 
way  a  plate  containing  the  city  of  Dublin  has  been  corrected  for  leas  than  one-fifth 
the  expense  of  re-engraving. 

The  battery  which  has  been  found  most  suitable  is  that  of  Smee.  Its  simplicity  of 
construction,  requiring  but  a  single  cell,  was  very  important  in  plates  of  the  size 
required,  where  porous  cells  would  have  been  very  expensive,  if  practicable.  The 
cheapness  of  the  exciting  acid  (sulphuric),  and  the  greater  ease  of  cleaning  the  single 
zinc  element  than  the  numerous  zincs  where  porous  cells  are  used,  with  the  con- 
sideration that  quantity  was  the  great  desideratum,  at  once  recommended  it,  and  after 
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various  eiperiments  it  has  still  remained  decidedly  the  beat     These 
resulted  in  fixing  the  size  of  the  battery  plates*  in  relation  to  the  amiSMe  over  which 
the  deposit  was  to  take  place,  which  is  2^  3''  x  3'  3^^,  aboat  7  ai|iiare  feetp  m  Ibllowa. 
A  pair  of  silver  plates  platinized,  i.  e.  coated  with  eomminnted  pbitiaa  pieeipitated 
from  its  chloride  solution,  each  2'  8'  x  2^,  therefore  eiposing  about  10^  aqoere  foet 
of  surface,  with  a  zinc  plate  between  them,  2*  4*"  x  1'  S",  eipoaing  also  about  7|  aqoere 
feet,  t.  e,  equal  to  the  plate  which  is  to  receive  the  depoait,and  weighing  ebout  80iha.« 
fixed  in  a  frame  (Plate  I.  fig.  5),  were  plunged  in  a  eell*  charged  with  wmter  end  •■!- 
phoric  acid  in  the  proportion  of  30  to  1  ,t  and  connected  with  the  platea  in  e  horiaontel 
decomposing  trough,  filled  with  solution  kept  in  a  state  approecfaing  to  ntnretioD  by 
a  dissolving  plate  of  rolled  copper  of  the  same  size  es  that  which  was  to  leceiie  the 
deposit.    Means  were  also  provideil  to  agitate  the  solution.    A  sketch  is  giTen  of  the 
apparatus  in  Plate  II.    In  the  sketch,  the  negative,  j.e.  receinng  phUe,i8  downwards. 
in  which  position  the  copper  is  deposited  most  rapidly,  and  the  aolotion  kept  in  the 
most  eqiml  state;  hut  the  copper  is  very  porous,  and  a  far  better  copper  is  obtained 
by  placing  the  negative  plate,  i.e.  the  plate  which  is  to  receiTC  the  deposit,  upwards: 
in  this  position  the  deposit  takes  place  more  slowly,  the  metal  is  &r  more  eompact, 
will  bear  hammering,  and  the  erasures  always  necessary  in  engimving;  technieaDy 
speaking,  in  fact,  is  in  a  more  regiiline  state.     It  is,  moreorer,  free  from  the  danger 
of  receiving  the  particles  of  dirt  and  impurity  which  fall  from  the  diasolilng  plate. 
It  may  sometimes  be  convenient  to  give  the  new  plate  a  face  of  this  good  copper,  and 
thicken  it  by  reversing  the  plates  afterwards ;  or  a  thin  sheet,  of  the  thickness  of  strong 
paper  merely,  may  be  formed,  and  folded  round  a  common  plate  for  printing,  aa  peper 
is  foldeil  round  a  card  for  sketching  on.    This  has  been  frequently  found  coaTenieat 
on  the  Survey.    In  both  positions,  however,  but  especially  when  the  negative  pUte  is 
upwards,  it  is  essentially  necessary  to  agitate  the  solution,  in  order  to  remove  the  air 
bubbles  which  adhere  to  the  plate,  and  especially  to  keep  the  solution  of  equal 
strength  and  density  throughout,  as  the  fluid  in  contact  with  the  plate  rapidly  loses 
its  copper,  slackens  in  its  rate  of  deposit,  alters  in  quality,  and  in  time  would  stop 
altogether.     The  troughs  are  provided  with  an  arrangement  for  this  purpose,  and  to 
the  apparatus  is  also  added  an  extremely  simple  and  neat  contrivance,  by  which  the 
acid  solution  in  the  battery  is  kept  at  the  same  strength.     The  whole  of  these 
arrangements  were  due  to  Mr.  William  Dalglcish,  by  whom  they  were  managed.    The 
changes  even  of  temperature  were  to  a  certain  extent  met  by  this  Belfi4opp1}ing 
apparatus,  as  during  the  night,  when  the  thermometer  fell,  a  greater  quantity  of  add 
was  given  into  the  battery,  and  maintained  the  action.    The  copper  is  found  to  be 
sufficiently  good  when  about  1  tb.  is  deposited  in  24  hours.    This  has  been  tested  by 
rolling  and  hammering.    As  a  measure  of  economy  it  vrill  be  found  convenient  to 
make  the  matrix  such  as  will  render  it  useful  for  other  purposes,  because,  not  being 
easily  soluble  from  its  superior  purity,  it  cannot  with  advantage  again  be  used 
as  a  dissolving  plate.     On  the  Survey  this  may  be  accomplished  by  making  the 
matrix  sufficiently  thick  to  be  used  as  a  new  plate  for  engraving  on,  by  merdy  erasing 
the  relieved  work,  and  putting  a  face  upon  it  in  the  ordinary  way.    If  reflecting  tele- 
scopes should  become  common,  this  copper  vrill  be  most  valuable  for  specula,  and  it 
is  already  sought  after  by  the  goldsmiths  as  an  alloy,  from  its  peculiar  purity.    For 
economy  also  in  working  on  a  large  scale,  it  will  be  useful  to  find  a  market  for  the 


*  'l*hU  and  nil  the  other  water-tif^ht  boxei  and  troughs,  deaeribed  in  the  Ordnance  •ppcntaa,  art 
double  deal  bozea — one  within  the  other,  with  a  layer  of  marine  grlue  between,  which  has  been  Ibaad 
better  than  pitch,  from  ita  elaaticity— being  thai  free  from  the  danger  of  cracking  by  any  acddcBtid 
blow  the  box  may  receirc. 

t  The  add  spoken  of  in  thia  article  if  in  all  cases  the  ordinary  acid  of  eommeree. 
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sulphite  of  zinc  which  it  formed  in  the  battery  edl,  so  thmt  its  sale  shall  in  part  repaj 
the  expense  of  other  materiaL  It  is  probable  sach  a  market  may  be  found  in  the 
cotton  manufacture. 

It  is  very  necessary  to  be  careful  in  selecting  pure  add.  The  sulphuric  add  manu- 
factured from  pyrites  commonly  contains  a  considerable  quantity  of  arsenic^  the 
presence  of  which  is  £ital  by  bdng  predpitated  on  the  zinc  -plate  and  causing  local 
action.  This  is  the  more  dangerous  from  its  insidious  progress  not  bdng  perodved 
till  the  galvanic  action  has  been  some  time  in  operation.  A  convenient  mode  of 
detecting  its  presence  is  to  immerse  a  pair  of  small  plates  in  a  small  quantity  of  add 
solution  somewhat  stronger  than  that  used  in  the  battery ;  complete  the  circuit  for  a 
few  minutes,  and  then  break  it,  when,  if  arsenic  has  been  predpitated  on  the  dne, 
it  will  be  immediately  detected  by  the  local  action  it  causes. 

The  apparatus  figured  in  Plate  II.  was  erected  in  1841,  since  which  it  has  been 
found  that  the  constancy  of  action  in  the  battery  may  be  conveniently  maintained, 
merely  by  supplying  its  waste  occasionally,  provided  the  quantity  of  exdting  liquid  be 
sufficient ;  and  instead  of  separate  cells  of  60  gallons  for  each  battery,  as  at  first  used, 
a  cell  has  been  constructed  containing  1500  gallons,  into  which  4  pairs  of  plates  are 
plunged,  each  thus  having  375  gallons,  and  the  liquid  bdng  occasionally  maintdned 
by  the  addition  of  as  much  acid  as  the  diminished  weight  either  of  the  due  plate  in 
the  battery,  or  the  dissolving  plate  in  the  trough,  shews  to  have  been  taken  up  to 
form  the  sulphate,  and  the  working  of  the  apparatus  being  exhibited  on  a  galvano- 
meter attached  to  each  pdr  of  plates.  The  large  dimensions  of  this  dstem  afford  the 
advantage  of  pladng  the  battery  plates  in  an  oblique  or  horizontd  position  by  a 
simple  arrangement  of  the  mercury,  fadlitating  and  maintdning  the  anudgamation  of 
the  zinc,  so  that,  it  bdng  no  longer  necessary  to  remove  the  zinc  so  frequently  for 
that  purpose,  it  may  be  increased  to  a  condderable  weight,  and  the  battery  left  in  ita 
cell  for  a  much  longer  time. 

In  this  construction  dso  the  plates  may  be  made  of  slips  of  metd,  which,  more 
especially  in  the  negative  or  silver  plate,  is  of  great  advantage,  from  the  fsdlity  and 
economy  it  affords  in  the  operation  of  platinidng,  usudly  one  of  much  delicacy  and 
difficulty  in  large  plates.  In  this  arrangement  the  sulphate  of  dnc  which  forms  in 
the  bottom  of  the  cell  is  drawn  off  by  a  siphon,  a  false  floor  being  provided  to  recdve 
the  plates.  It  is  not  thought  necessary  to  figure  this  newer  apparatus  in  the  present 
article,  as  the  former  is  suffidently  effective  for  all  cases  likely  to  occur  in  ordinary 
service. 

A  few  lines  may,  however,  be  added  on  the  great  importance  of  agitating  the  solu- 
tion in  the  decomposing  trough,  to  which,  as  well  as  to  the  podtion  of  the  plates  in 
the  trough,  it  will  always  be  found  necessary  to  attend  very  carefully,  whatever 
arrangement  may  be  adopted  for  the  battery  plates.  A  very  simple  experiment  will 
shew  that  the  change  in  the  character  of  the  predpitated  metd,  when  the  dissolving 
and  recdving  plates  are  in  diflTerent  positions,  arises  from  the  changing  of  the  density 
of  different  parts  of  the  solution  when  the  battery  is  in  active  operation. 

If  a  copper  dissolving  and  recdving  plate  be  placed  vertically  in  a  glass  jar  filled 
with  a  solution  of  sulphate  of  copper,  and  attached  to  a  smdl  battery  in  good  work- 
ing order,  and  the  solution  narrowly  watched,  that  portion  from  which  the  metd  has 
been  predpitated  will  be  seen  to  rise  from  the  upper  edge  of  the  recdving  plate  to 
the  top  of  the  solution,  while  a  stream  of  greater  density  will  be  seen  to  flow  from  the 
lower  edge  of  the  dissolving  plate  to  the  bottom  of  the  jar,  and  in  time  crystds  of  the 
salt  become  formed  at  the  bottom  of  the  jar,  while  the  solution  at  the  top  will 
become  colourless  as  far  down  as  the  upper  edge  of  the  dissolving  plate  ;  so  that  if 
the  receiving  plate  project  above  the  dissolving  plate  in  the  solution,  it  is  obvious  no 
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When  the  diMolriA^  pUte  u  dtwnwards,  the  dentc  pottioM  of  the 
inh«i«le  t/i  the  lowett  part  of  the  cell,  or  resiaia  ia  the  bolkma  of  tha  plate, 
whkh  it  will  cryitaJlize,  while  the  lighter,  from  it*  tendencj  to  rise, 
to  paM  along  the  rarfaee  of  the  reeeiTiflg  plate,  ia  the  diicctioo  of  ila  Bort  cUintiil 
part,  the  courte  of  which  is  nurkeii  bjr  the  dark  eoloor  of  the  depoaL  If  it  aeel 
with  oUtructions  or  hollows  on  the  sarfaoe  of  the  platc^  it  ia  idaiMsd,  till  ledeced  to 
that  d#:gree  of  density  at  which  the  granular  or  sandy  depooit  takes  plaee;  and  if  tka 
s#>lijtion  shfiuld  be  disturbed  hefore  it  has  been  obacrred,  the  looae  gniM  an  eovcnd 
with  the  nrit  quantity  deposited,  forming  a  porous  or  spongy  part  in  the  new  piate^ 
whirh,  if  nt-nr  tlie  nurface,  would  render  it  unfit  for  engraTing. 

TUfMi  evils  may  in  some  degree  be  diminished  by  slow  deposit,  the  lolatioB  having 
grfster  time  to  mix.  Kiit  this  is  insufficient  to  obtain  the  great  dcsidentmn  of 
maintaining  uniform  denkity  in  the  solution,  and  removing  from  contact  with  the 
rnrrivinK  plate  that  portion  from  which  a  part  of  the  metal  has  been  precipitated 
hrforf!  it  in  reduced  to  that  state  at  which  the  brown  or  granular  deposit  takes  plaee, 
thst  i^,  iKtforc  the  qusntity  of  metallic  particles  in  the  solution  is  so  reduced  as  not  to 
be  ftiirtlrieiit  to  engage  all  the  current,  and  allow  the  water  of  the  solution  to  be 
artrd  on. 

7'A#  rfMMijffor  thne  evila  19  to  he  found  m  agiiaimg  the  tohUiom^  and  the  reanlt 
will  lio  ifiori*  rvidcHt  with  a  battery  of  sufficient  power  to  decompose  water  Tkilentlj. 
Ill  kiirli  a  bA(U;ry,  if  i\w  ]date  to  receive  the  deposit  be  suddenly  plunged  vertically, 
■o  a«  t(>  |ii-odurc  as  little  movement  as  possible  in  the  fluid,  it  will  instantly  evolve 
liydniKt'ii,  iN'^tniie  coated  with  the  dark  brown  deposit,  and  gradually  eovered  with 
graniilsr  nmcri'tions;  but  if  by  some  mechanical  arrangement  the  solution  be  kept  in 
i^tiiiHiHiit  HKitation.  or  the  plate  kept  in  motion,  the  deposit  will  go  down  evenly, 
rapid iy,  and  of  gimd  colour  and  consistence.  After  a  small  quantity  has  been  depo- 
sit rd.  Ihr  agitation  may  be  IcM  frequent ;  but  if  the  plate  be  removed  for  a  lisw 
niiiiutra,  ami  again  iiiiiucrscd,  the  brown  powder  will  again  be  thrown  down, 
llir  agitstion  Xw  miiiiufMl. 

AihoMg  othrr  Imtt fries,  these  experiments  were  made  vrith  one  of  DanieD's 
baitrrirt  tti  s  srrifs  i»f  ten  ct*l]M,  rsoh  esiposing  a  sur&ce  of  56  square  indies  of  posi- 
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tive  metal ;  the  surfiuse  of  the  recdYing  and  dissolving  pltte  being  at  flnt  each  5 
square  ioches,  and  sabsequently  the  reeeiring  plate  rednoed  to  2  s<|nare  inches,  the 
dissolving  plate  remaining  the  same.  The  solution  operated  on  was  sulphate  of  cop- 
per acidulated,  about  one  pint  in  a  glass  jar,  the  temperature  of  which,  it  may  be 
remarked,  was  raised  45''  in  30  minutes  by  the  operation.  The  quantity  deposited  in 
10  minutes  was  about  the  thickness  of  strong  writing-paper,  perfectly  solid,  reguline, 
and  easily  removed  from  the  plate. 

From  the  above  it  would  appear  that  with  the  same  battery,  the  same  solution,  at 
various  degrees  of  temperature,  the  receiving  and  depositing  plates  of  equal  or  of  dif- 
ferent size,  either  of  the  characteristic  deposits  defined  by  Mr.  Smee  may  be  obtained, 
provided  the  solution  be  kept  in  agitation,  the  receiving  plate  first  immened,  and  the 
dissolving  plate  inserted  gradttallg. 

This  branch  of  the  subject  has  been  dwelt  on  at  somewhat  greater  length  than 
would  otherwise  be  necessary,  because  it  occurs  chiefly  in  large  operations,  and  such 
are  most  likely  to  be  used  in  the  Engineer  Department,  whether  as  in  the  instances 
which  have  led  to  the  present  article,  in  the  creation  of  duplicate  copper-plates  of  con- 
siderable dimensions,  or  in  the  coating  of  metallic  or  other  substances  used  in  con- 
structions, with  a  view  to  their  preservation.  To  many  such  purposes  there  can  be 
no  doubt  but  electro-metallurgy  will  be  applied.  The  science  at  present  is  wholly  in 
its  infancy,  and  in  this  notice  little  more  has  been  attempted  than  to  lay  down  a  few 
general  principles  which  will  be  found  essential  in  all  cases. 

It  has  been  proposed  to  perform  the  corroding  process  of  etching  by  connecting 
the  plate  to  be  acted  on  with  the  positive  pole  of  a  battery,  making  it,  in  fact,  a 
dissolving  plate ;  from  which  various  advantages  may  result  in  certain  cases,  as  in 
diamond  ruling,  where  it  is  desired  to  obtain  a  very  smooth  line,  which  engravers  feel 
it  difficult  to  obtain  by  the  ordinary  means,  because  the  local  action  constantly 
produces  irregularity,  from  the  adhesion  of  bells  of  hydrogen  to  the  sides  of  the 
line.  This  is  wholly  avoided  in  the  voltaic  operation,  as  the  action  takes  place  by 
direct  combination  of  oxygen  with  the  copper,  but  without  the  evolution  of  hydro- 
gen, producing  a  line  of  equal  depth,  and  giving  to  copper  the  exactness  of 
steel. 

When  it  is  desired  to  strengthen  the  original  work  on  a  plate,  t.  e.  to  make  the  lines 
on  the  duplicate  plate  stronger  than  they  were  on  the  original,  it  may  sometimes  be 
accomplished  by  charging  the  old  work  with  ink,  and  throwing  down  a  thin  deposit 
of  copper,  which  will  not  settle  on  the  ink,  from  its  oily  nature,  then  removing  the 
ink  in  the  ordinary  way,  when  it  is  obvious  the  blank  portions  of  the  plate  are  raised ; 
or  conversely,  the  engraved  work  is  deeper ;  and  accordingly  when  the  plate  is  again 
submitted  to  the  process,  the  result  will  be  a  stronger  work  on  the  duplicate  plate. 
To  avoid  all  risk  of  adhesion  and  consequent  injury  to  the  original  plate,  it  is  desirable 
to  take  a  facsimile  duplicate  in  the  first  instance,  and  work  upon  that  duplicate, 
leaving  the  original  quite  safe. 

A  new  species  of  engraving  has  also  resulted  from  it,  and  been  practised  in  the 
Ordnance  Survey  Office,  viz.,  ruling  a  plate  all  over  carefully  and  taking  duplicates 
from  it,  having  first  scraped  from  the  matrix,  after  the  manner  of  mezzotint,  all  the 
parts  where  lights  are  required.  This  is  very  applicable  to  engravings  of  towns» 
and  probably  to  hills ;  to  every  thing,  in  fact,  where  an  uniform  ground  is  desirable. 
It  is  needless  to  detail  the  numerous  uses  of  this  valuable  art  which  are  daily 
occurring. 

It  has  also  been  used  for  copjring  scales  and  divided  instruments,  which  will 
probably  become  a  source  of  great  economy, — a  scale  which  costs  several  shillings 
being  produced  for  a  few  pence. 
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Some  very  perfect  casts  of  fottUs  were  very  etrly  made  by  Mr.  WiUiam  Dalgienh; 
and  while  the  Geological  Sunrey  was  ander  the  Ordnance  a  very  elegmnt  applieatioa 
of  this  ]K)wcr  was  effected  by  Captain  James,  R.  £.,  vix.,  preserring  the  imre  sod 
unique  specimens  in  the  country  where  they  are  found,  and  depoaiting  copies  made 
by  this  process  in  other  museums.  SeTcral  very  beautiful  speciiiieni  were  prepned 
under  his  direction  for  this  purpose. 


Dneripium  qf  Plate  I. 

Fig.  I.  Origmal  smgle  cell  apparatus. 

2.  Horizontal  decomposing  trough  detached. 

3.  Two  pairs  of  plates  arranged  for  quantity. 

4.  Two  pairs  of  plates  arranged  for  intensity. 

5.  Pair  of  battery  plates  in  the  electrotype  apparatus  at  the  Ordnance  Survey 
Office,  Dublin. 

Deiailt. 

A.  Wooden  frame  for  supporting  the  plates,  which  rest  upon  bracketa  fixed  to  the 
inside  of  the  battery  cell,  at  a  sufllcient  distance  from  the  bottom  to  aDow  apaoe  lor 
the  sulphate  of  zinc  to  sink  below  the  plates. 

B  B.  Plates  of  silver  platinized. 

c.  Plate  of  zinc. 

b  b.  Conductors  from  the  silver  plates  (negative). 

c.  Conductor  from  the  zinc  plate  (positive). 

d.  Connecting  piece  for  joining  the  negative  conductors,  through  which  the  poaiiivs 
conductor  (c)  passes. 

e  e.  Conducting  wires  leading  to  the  decomposing  trough. 

///.  Copper  bar,  vnth  prepared  canvas  straps  for  suspending  the  ainc  plate 
between  the  silver  plates,  and  keeping  them  at  the  proper  distance  asunder,  which  ia 
withdrawn  when  the  zinc  plate  is  required  to  be  removed  for  the  purpose  of  deaning^ 
and  to  which  is  affixed  an  eye  (p)  for  raising  the  whole  frame  and  plates,  when  they 
are  to  be  inserted  into  the  battery  cell. 

A.  Screw,  with  a  similar  screw  on  the  opposite  side  of  the  frame,  for  the  purpose  of 
pressing  the  silver  plates  towards  each  other  as  the  zinc  grows  thin. 

Detcriptum  qf  Plate  II. 

A.  The  battery  cell,  extending  downwards  2  feet  under  the  floor,  and  terminatiog 
in  a  point,  in  which  a  stop-cock  is  fixed,  to  draw  off  the  saturated  solution  of 
sulphate  of  zinc  which  is  formed  there.  The  bottom  is  reached  by  a  trap-door  aad 
steps. 

B.  The  decomposing  trough,  resting  on  a  keel,  wliich,  for  the  purpose  of  agitating 
the  solution,  enables  a  rocking  motion  to  be  given  to  the  trough,  by  means  of  a 
coupling  shaft  (a)  connected  with  the  truck  {b)  on  which  the  trough  is  moved  to  any 
part  of  the  room,  for  cleaning  or  changing  the  plate. 

c  c.  Conductors  from  the  battery  plates,  each  formed  of  five  lengths  of  copper  wire 
•j^iyth  of  an  inch  in  diameter,  twisted  together,  and  covered  with  water-proof  tape,  the 
one  leading  to  the  positive  or  dissohing  plate  (c),  the  other  to  the  negative  or 
receiving  plate  (d),  the  latter  being  placed  on  a  lioard,  with  small  feet  or  wedges,  to 
keep  it  at  the  proper  distance  from,  and  parallel  to,  the  positive  plate. 

D.  A  water-tight  box  containing  a  solution  of  sulphuric  add  in  the  proportion  of 
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1  to  4  water,  by  which  the  bttiery  edl  (haTing  been  originally  charged  with  solution  of 
the  requisite  strength,  1  to  30)  ia  constantly  supplied  with  renewed  acid,  through  a 
lead  pipe  (e)  which  extenda  downwards  into  the  cell  about  2  feet,  and  is  turned  hori- 
zontally so  as  to  causQ  a  circulating  movement  in  the  solution.  The  box  is  provided 
with  a  float  (/)  to  indicate  the  height  of  the  add  solution  in  it,  and  the  quantity  which 
has  passed  into  the  battery. 

N.  B.  In  this  Plate  the  add  box  is  placed  near  the  battery  cell  for  the  sake  of 
bringing  it  within  the  margin  lines.  It  is  nearly  dose  to  the  ceiling,  in  reality,  so  as 
to  afford  by  its  hdght  a  considerable  force  to  the  solution  issuing  from  the  pipe,  that 
it  may  circulate  freely  around  the  battery  plates. 

For  want  of  hdght  in  this  Plate,  it  has  also  been  necessary  to  omit  a  beam  which 
passes  along  the  side  of  the  room  neariy  dose  to  the  ceiling,  on  which  a  small  car- 
riage and  pulley  travel,  for  the  purpose  of  raising  the  plates  and  moving  them  to  any 
part  of  the  battery  range. 

K.  A  gasometer,  or  gas  collector,  formed  of  thin  copper,  suspended  by  the  wires 
(ff)  and  the  cord  (A)  which  passes  over  the  pulleys  (t  t  i),  and  terminates  in  a  counter- 
poise (It),  intended  to  balance  in  part  the  collector,  which  is  placed  immediatdy  over 
the  plates  in  the  battery,  and  dips  into  the  solution.  It  is  furnished  with  a  stop-cock 
(Q,  through  which  the  gas  passes  by  the  flexible  tube  (m)  and  copper  pipe  (»)  to  a  gu 
meter  (o). 

F  o.  Levers,  the  former  (f)  bdng  attached  to  the  plug  of  the  stop-cock,  having  at 
one  end  a  weight  (p)  and  at  the  other  a  chain  (q)  fintened  to  the  battery  cell ;  the 
latter  (o)  turning  in  the  same  centre,  and  brought  by  a  screw  (r)  at  one  end  into  con- 
tact with  the  under  part  of  the  former  (f),  and  kept  in  contact  with  it  by  the  pressing 
of  the  weight  (p).  To  its  other  end  a  small  block  of  wood  («)  is  attached,  dipping 
into  a  waste  box  (/),  and  acting  as  a  wdght  when  the  box  (/)  is  empty,  and  as  a  float 
when  the  box  is  filled  by  overflow  from  the  battery  cell. 

H  I.  Levers,  drawn  downwards  by  the  wdght  of  the  collector,  with  which  they  are 
connected  by  the  cord  (u).  The  former  (a)  turns  on  a  pivot  at  the  end  of  the  latter, 
having  at  its  other  end  a  cord  carrying  a  wdght  (v)  which  acts  in  the  same  manner 
as  t  i  the  latter  (i)  carrying,  as  before  mentioned,  the  lever  (a)  at  one  end,  and 
having  at  the  other  end  a  spring  (w)  screwed  to  it,  from  which  a  wire,  passing 
through  the  lever,  descends  to  the  valve  (x)  for  the  purpose  of  raising  the  valve  sud- 
denly, being  first  closed  upon  the  lever  until  the  adhesion  of  the  valve  to  its  seat  is 
overcome,  when  the  spring  returns  to  its  former  position  with  a  jerk,  carrying  up  the 
valve,  and  opening  the  aperture  at  once  to  its  greatest  extent. 

K,  A  lever  fixed  to  the  bottom  of  the  box  (d),  having  at  one  end  a  small  hole 
through  which  the  cord  (A)  passes  until  checked  by  a  knob  (y),  when  the  other  end 
of  the  lever  rises  and  lifts  a  valve  (2)  in  the  bottom  of  the  box  (/). 

Woriing  qf  the  Apparattu, 

The  operation  proceeds  in  the  following  manner.  The  aperture  of  the  stop-cock  (/) 
must  be  so  adjusted  by  the  screw  (r)  as  to  allow  the  gas  evolved  from  the  plates  of 
the  battery  to  escape  at  the  same  rate  as  that  at  which  it  is  generated,  allowing 
a  slight  excess  to  resist  the  uncounterpoised  portion  of  the  wdght  of  the  collector  or 
its  tendency  to  sink  down.  Then,  when  the  quantity  evolved  is  greater  than  can  pass 
through  the  aperture,  the  collector  will  ascend  till  the  lever  (f)  is  restrained  by  the 
chain  (9),  when  the  aperture  will  be  enlarged  till  equivalent  to  the  quantity  evolved. 
On  the  contrary,  when  the  quantity  evolved  is  less  than  that  for  which  the  adjustment 
has  been  made,  the  collector  will  descend  and  pull  down  the  levers  (a  and  i);  the 
wdght  (9)  will  resist  the  end  of  the  lever  (a),  and  the  end  of  the  lever  (i)  carrying 
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the  spring  (19)  Bill  riic,  and  with  it  the  valTe  (jr)  of  the  add  cisteni,  with  a  j«ric ;  • 
quantity  of  the  strong  acid  solution  will  then  rush  into  the  battery  cell  by  the  pipe 
(e),  with  sufficient  force  to  circulate  round  the  plates,  displacing  a  portion  of  the 
lighter  or  less  acid  solution,  which  will  run  off  by  the  overflow  pipe  (0)  into  the  box 
(/),  which  thus  becomes  a  measure  of  the  quantity  of  acid  thrown  into  the  eelL 
"When  the  lever  (h)  then  becomes  released  from  the  weight  of  the  float  («),  the  aeid 
Tal?e  (f)  preponderates,  falls  into  its  seat,  and  stops  the  supply.  At  the  same  timet  the 
lever  (o)  of  the  collector  is  also  released  by  the  floating  of  the  weight  (jr),  and  the  eper- 
tnre  of  the  stop-cock  completely  closed  by  the  weight  (p).  The  gas  collector  in  thie 
condition  rises  rapidly,  till  the  knob  (y)  comes  into  contact  with  the  lever  (k),  when  the 
valve  (r)  opens,  and  the  solution  in  the  waste  box  (/)  runs  into  a  vessel  plaeed  for  ita 
reception,  where  its  deficiency  of  acid  is  supplied,  and  it  again  returned  to  the  cutem 
(d).  The  waste  box  (/)  being  emptied,  the  floats  («  and  v)  again  descend  to  the  bot- 
tom of  the  box  («),  carrying  down  the  lever  (a),  by  which  the  aperture  of  the  stop- 
cock is  opened,  and  the  apparatus  is  again  in  a  position  to  throw  in  a  greater  sopply 
of  acid,  if  the  energy  of  the  battery  is  not  sufficient  to  evolve  the  qoantity  of  hydro- 
gen for  which  the  aperture  has  been  adjusted.  Thus  the  power  of  the  battery 
depends  on  the  stop>cock,  whose  normal  position  is  adjusted  in  the  flrst  instance  to 
the  required  openness  by  the  screw  (r) ;  and  the  state  qf  itt  wftrkkng  ia  ascertained 
by  the  quantities  of  gas  which  pass  through  the  meter  in  equal  times. 


ELECTRIC   TELEGRAPH.— See  'Voltaic  Elict»icitt.' 


ELEPHANT.* — For  military  purposes,  and  in  modem  warfare,  it  is  not  probable 
that  the  elephant  will  ever  again  be  met  with,  except  in  connection  with  tioopa 
moving  in  India,  and  the  neighbouring  countries  in  which  Indian  armies  are  most 
likely  to  be  employed,  viz.,  the  Punjaub,  Burmah,  &c.  It  has  never  been  reduced  to 
subjection  and  applied  to  useful  purposes  in  Southern  Africa,  where  it  abounds ;  while 
its  employment,  whether  for  war  or  otherwise,  in  the  northern  part  of  that  continent, 
appears  to  have  gradually  lessened  from  the  period  of  the  Punic  Wars,  until  its  use  waa 
finally  discontinued  al)out  the  age  of  tlie  later  Roman  em|)erors.  t 

In  general  the  elephant  is  employed  only  as  a  beast  of  burthen;  it  is  by  no  means 
well  adapted  for  draught.  Its  great  size  and  bulk  render  large  and  cumbrous 
waggons  or  carriages  necessary,  as  well  from  those  causes  as  for  the  stowage  and 
conveyance  of  a  load  proportionate  to  its  strength ;   and   this,  though  not  very 


*  By  CapUin  Hawkins,  R.  K.,  embodying  Notices  from  Lieut.-Colonel  Colvin,  H.  E.  I.  C. 
Engineers. 

t  On  referring  this  question  to  Colonel  Hanulton  Smith,  R.E.,  that  learned  writer  khidly  sent 
several  memoranda  of  much  interest  from  the  early  historical  records  of  the  military  nse  of  the 
elephant :  the  following  abridged  estracU  from  his  letter  refer  to  that  animal  as  fofueriy  used  in 
NorthiM-n  Africa. 

**  The  elephant  was  used  hy  Ptolemy  Fhiladelphus,  who  had  300  or  400  in  his  senriee. 

"  The  African  elephant  appears  never  to  have  In-cn  so  well  trained  as  the  Asiatic ;— when  used  by 
Ptolemy  Kvergetes.  they  fled  as  soon  as  they  becanie  aware  of  the  presence  of  those  of  Asia.  In 
Pliny,  (Hist.  P^t.  lib.  %-iii.  cap.  9,)  we  find,  '  Indicum  Afri  parent,  nee  contueri  andentt  nam  «ft 
m^or  Indicis  ma^nitndo  est.' 

"The  Carthaginians  do  not  appear  to  have  used  them  before  the  first  Punic  War  in  Sicily t  and 
8cipio*s  defeat  was  not  improbably  hastened  by  the  mohouts  of  his  61  elephants  having  been  bribedt 
as  these  men  were  of  that  venal  and  treacherous  race — the  Numidians. 

"The  Romans  made  a  resolution  never  to  make  ]ieace  «ilh  any  nation  that  had  elaphuita." 
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objectionable  in  a  settled  and  lefel  coantry,  provided  with  good  roAdt,*  it  htal  to 
its  atility  in  such  a  manner  with  an  army  in  the  field.  Nature,  too,  appears  to  hafo 
formed  the  elephant  rather  for  bearing  than  for  dragging  weights.  Its  shoulder  is  not 
suitable  for  a  collar,  which  is  the  best  method  of  applying  the  power  of  a  druight 
animal ;  and  the  upright  and  bulky  formation  of  the  leg  and  shoulder  is  hr  better 
calculated  to  support  a  burthen  than  to  allow  of  the  due  application  of  the  animal'a 
strength  and  weight  in  draught,  f 

The  elephant  is  most  usually  employed  for  the  transport  of  large  tents  and  other 
articles  of  equipment,  of  weight  beyond  the  power,  <Mr  of  size  inconvenient  to  be 
carried  by  camels  or  bullocks.  Its  load  for  steady  work  varies  from  about  15  to  20 
cwt.,  exclusive  of  the  pad  or  pack-saddle.  With  this  it  travels  at  the  rate  of  3  miles 
an  hour,  from  16  to  20  miles  per  diem ;  but  it  can  perform  and  bear  longer  marches 
for  some  time  without  injury.  On  an  emergency,  a  ridimff  elephant  can  travel  at  the 
rate  of  5  miles  an  hour,  and  will  go  about  40  miles  in  a  day ;  but  for  a  continnaiicei 
its  performance  will  not  much  exceed  that  of  the  baggage  elephant. 

The  number  of  elephants  accompanying  an  army  in  the  field  will  always  be  rel«-r 
tively  small,  from  their  comparative  scarcity ;  and  the  principal  means  of  transporl 
must  depend  on  the  supply  of  camels,  bulloeks,  &e.  The  employment  of  elephants 
must  be  ruled  entirely  by  circumstances,  and  it  is  diflkult  to  enumerate  their  many 
probable  uses.  From  their  very  great  strength,  and  the  umiy  of  its  appUcatioOr  it 
may,  doubtless,  be  frequently  found  advisable  to  apply  them  to  draught,  particnlariy 
of  artillery,  notwithstanding  the  objections  previously  urged  in  this  notice.  Their 
power,  too,  would  be  constantly  and  beneficially  required  for  aMutmg  in  the  tran^orl 
of  artillery,  heavy  carriages,  &c,  independent  of  the  actual  traction.  And  in  this 
manner  siege  and  heavy  guns  attached  to  the  armies  of  Native  (Indian)  powers  are 
generally  accompanied  by  elephants  on  the  line  of  march,  for  the  purpose  of  assisting 
their  progress. 

The  camel '  knocks  up  *  y/ery  quickly  on  stony  ground,  and  in  wet  weather  on  clayey 
soils.  To  this  the  elephant  is  less  liable ;  and  valuable  at  all  times,  in  such  cases  it 
becomes  doubly  so :  as  also  in  rough  or  mountainous  districts,  for  vrhich  the  camel  is 
ill-adapted  by  nature,  and  in  which  the  smaller  animals  suffer  much  firom  being  over- 
loaded or  overtasked.  In  such  countries  the  elephant  has  also  been  advantageously 
used  for  the  earriage  of  light  mountain  artillery  (where  it  could  not  be  dragged) ;  the 
gun  and  carriage  being  separately  secured  on  the  pad. 

The  average  price  of  baggage  elephants  is  from  J640  to  £50  each,  and  of  Tidiag 
elephants  from  £80  to  £120.  They  become  fit  for  work  at  about  twenty  years  of 
age,  and  with  ordinary  work  and  common  care  can  be  calculated  upon  for  from 
twenty  to  thirty  years,  and  often  last  for  a  much  longer  period. 

The  average  monthly  expense  of  an  elephant  is  about  £  4,  of  which  from  30  to  36 
shillings  is  for  the  hire  of  attendants.  Each  elephant  requires  a  '  mohout,'  or  driver, 
and  two  attendants  to  procure  forage,  &c :  when  fodder  is  purchased,  or  green  forage 
is  not  used,  one  attendant  only  is  necessary  in  addition  to  the  driver ;  but  this  cannot 
be  calculated  upon  in  moving  with  troops.  The  daily  allowance  of  food  is  from  20  lbs. 


*  Eleph&nU  are  not  much  used  in  Ceylon ;  bat  in  that  island  they  are  applied  aa  much  to  dianght 
aa  otherwise,  subject  to  the  local  advantages  alluded  to  in  the  text.  It  is  doubtful  to  the  writer  of 
this  article  if  the  quantity  of  work  usually  performed  by  them  is  proportioDate  to  thdlr  strength  and 
cost.  For  application  of  their  weight  and  strength  in  bea\7  floods,  see  '  Proteatonal  Papers,' 
Tol.  iii.  p.  156. 

t  Colonel  Smith  also  quotes  from  Ctesias  (and  Photius,  as  also  cited  by  Colonel  Todd,  in  hb 
lUyahstan)  an  application  of  the  elephant,  when  suitably  trained  and  harnessed,  to  orertum  gates 
and  '  ramparts  t '  in  this  ease  they  were  of  the  largest  bulk  (the  Asiatic  elephant  rardy 
1 1  feet  in  height),  and  were  called  by  Photius  TciX^KaraAvTai. 


406  ENOINEBRj    MILITARY. 

to  30  lbs.  of  wheat  flour,  btked  into  thick  cakes,  tnd  about  1  lb.  of  coarse  augar  flr 
moUises ;  about  1  cwt.  of  green  forage,  consisting  of  branches  of  the  peepul,  ficna 
Indicos,  and  other  trees,  or  of  grasses ;  or  if  green  food  is  not  given,  of  the  aanie  qnus- 
tity  of  rice  or  other  straw.  In  rice  countries  the  same  weight  of  rice  (paddy)  is 
usually  given  instead  of  the  wheat  flour.  The  allowance  yaries,  as  above  atatcd,  with 
the  size  of  the  beast  and  health  of  the  animal,  and  with  the  province  in  which  it  it 
employed.  An  occasional  physic  or  spice  (cordial)  ball  ia  neceasaiy.  Elephanta  are 
somewhat  delicate  in  their  artificial  and  domesticated  state ;  they  require  much  care 
and  attention,  as  well  as  regular  and  good  supplies  of  food.  They  are  liable  to  dia- 
ease,  especially  from  neglected  sores  caused  by  badly  fitted  pads. 

The  data  for  the  above  notice  were  obtained  from  authentic  sources,  and  are 
founded  principally  with  reference  to  the  employment  of  elephants  in  ordSnmy  travels 
ling  in  India.  It  would  appear  that  with  large  bodies  of  troops  these  nscftd  animals 
must  be  looked  upon  as  invaluable  auxWaiy,  and  not  as  principal  means  of  tnuuportp 
being  much  too  costly  and  too  scarce  to  be  made  generally  available  as  the  latter.  In 
the  native  armies,  the  disappearance  of  the  chief's  elephant  is  generally  the  signal  for 
that  of  the  rest  in  immediate  retreat. 

P.  S.  Some  experiments  have  been  made  in  applying  dephants  to  the  drangfat  of 
light  field  batteries  in  India ;  but  they  have  been  considered  totally  unfitted  for  anch 
service.  If  thus  used,  quite  independent  of  other  disadvantages,  a  single  shot  might 
cripple  an  elephant,  and  thus  virtually  disable  the  gun  to  which  he  is  attached; 
while  half  the  usual  number  of  horses  or  bullocks  might  be  iigured  without  materially 
interfering  with  its  efficiency  in  action. 

In  the  newspaper  detail  of  the  '  Army  of  the  Sutlej '  advancing  to  Feroaeporo»  an 
'  elephant  battery  of  iron  12-pounders '  is  mentioned ;  but  this,  probably,  refers  to  the 
means  of  transport  of  the  battery,  rather  than  to  the  manner  in  which  these  pieces 
would  be  brought  into  action,  as  they  must  have  been  position  guns. 


EMBARKATION.— See  'Disembarkation.' 

EMBRASURE. — See  Notes  pn  Embrasures,  at  the  end  of  article  'Loophols.' 

ENGINEER,   MILITARY.* 

Under  this  head  will  be  comprehended — 

1.  The  Corps  of  Royal  Engineers, 

2.  The  East  India  Company's  Corps  of  Engineers, 

3.  The  Prussian  Corps  of  Royal  Engineers, 

4.  The  Corps  du  Genie  of  France, 

of  which  Services  only  authentic  accounts  have  been  obtained  of  their  organiiation, 
composition,  and  duties ;  but  as  those  of  other  countries  are  based  upon  either  of  the 
above,  the  want  is  not  perhaps  of  importance. 

SECTION    I. 
1.  The  Corpt  qf  Royal  Engmeeriy  and  Corjts  of  Royal  Sappert  and  Mmen,  forming 
one  establishment ;  the  former  comprising  the  officers,  and  the  latter  the  non-com- 
missioned officers  and  privates.    These  corps  at  present  constitute  about  one-sixtieth 
of  the  British  army  or  regular  forces,  exclusive  of  those  in  India. 


*  By  M»jor-G«nerai  Lewis,  C.  B.,  R.  E. 


Corps  of 
Royal  Engineers, 

290  Officers 
in  6  Battalions, 


Corps  of 

Royal  Sappers 

and  Miners, 
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2.  Comparition.* — ^The  actual  strength  of  the  corps  in  1852  was  six  Battalions  of 
Officers,  and  2 If  Companies  of  Sappers  and  Miners;  besides  7  Officers  seconded  in 
employment  in  the  civil  branches  of  Her  Migesty's  Government,  roost  of  whose  duties 
somewhat  correspond  with  those  of  the  Engineers  of  the  Fonts  et  Chauss^  of  Prance. 

The  strength  of  the  Effective  Corps  consists  of — 

Colonel,  the  Master-General  of  the  Ordnance. 

C4  <r  ^  4V-  n /    1  Inspector-General  of  Fortifications. 

SUff  of  the  Corps,  ^    j  Assistant  Adjutant-General. 

6  Colonels  Commandant, 
12  Colonels, 
30  Lieutenant-Colonels, 
48  First  Captains, 
48  Second  Captains, 
96  First  Lieutenants, 
^  48  Second  Lieutenants.^ 

1  Brigade-Major, 
1  Adjutant, 

1  Quarter-Master, 

2  Serjeant-Majors, 
4  Staff  Serjeants, 

18  Companies,  consisting  of  1462  Non-Commissioned 
Officers,  Privates,  and  Buglers. 

3  Survey  Companies,  consisting  of  315  ditto  ditto. 

3.  DutributUm,— The  Officers  of  Engineers  (except  the  Staff)  were  in  1852  distri- 
buted  in  22  Home  Commands,  20  Foreign  Commands;  2nd  Captains  with  1st,  and 
2nd  Lieutenants  attached  to  the  Royal  Sappers  and  Miners ;  besides  several  Officers 
employed  on  the  Topographical  Surveys  of  Great  Britain  and  Ireland.  The  general 
distribution  of  the  Companies  of  Sappers  and  Miners  in  1852  was,  2  at  head-quarters 
in  course  of  instruction,  3  Companies  attached  to  the  Topographical  department, 
2  Companies  at  home,  and  the  remaining  Companies  in  the  Colonies. 

4.  Admhuttration.^^'ln  both  Corps,  and  subject  to  the  Master-General  of  the 
Ordnance,  this  is  immediately  under  a  Chief  Engineer  or  Inspector-General  of  Fortifi- 
cations, assisted  by  an  Assistant  Adjutant-General. 

In  reference  to  the  Engineers,  the  term  *  Administration '  implies  organization,  dis- 
tribution, discipline,  and  the  practical  part  only  of  education,  the  theoretical  por- 
tion having  been  effected  at  Woolwich.  The  first  three  are  disposed  of  at  the  Head- 
Quarter  Office  in  Pall  Mall ;  the  fourth  and  last  at  the  Establishment  for  Field 
Instruction  at  Chatham,  where  the  Junior  Officers  are  instructed  in  sapping,  mining, 
pontooning,  construction  of  batteries,  and  siege-works  in  general,  besides  practical 
architecture  and  astronomy,  as  well  as  surveying. 

In  regard  to  the  Sappers,  the  1st,  2nd,  and  3rd,  as  well  as  instruction  in  regimental 
duties,  are  in  the  hands  of  the  Brigade-Major  of  that  Corps  at  Woolwich.  When  at 
the  Chatham  Establishment,  the  education  is  completed  to  the  extent  of  sapping, 
mining,  pontooning,  construction  of  batteries  and  siege- works, — besides,  to  a  certain 
extent,  practical  geometry  and  geometrical  drawing. 

The  Sapper  is  at  all  times  equal  and  liable  to  all  the  ordinary  duties  of  an  Infantry 
soldier,  besides  those  of  a  mechanic  in  the  various  duties  peculiar  to  the  corps. 


*  It  ia  diffienlt  to  eiplain  what  produced  thia  ■rrangement  in  a  body  eontiatiDf  only  of  Offieera, 
and  why  the  Battalions  and  Coinp«niea  are  oi^gaois^  without  fnen :  aee  the  Composition  of  the  Corpe 
du  Q4nit  of  the  French  Service. 

t  See  Ordnance  Estimates,  1852-53. 

X  Provisionally  28  in  Ordnance  Estimate  for  1840-47. 

^  Contrary  to  the  ArtiUery  System,  which  haa  only  one  plaee  of  inatniction,  discipline,  and  coii. 
centration. 
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5.  The  ^eeiai  and  Ordinary  Dmiiet  of  both  corps  —  coi^ointljr  or  ■ercnlljT'*- 
comprise  the  execution  of  all  military  works,  such  as  fortifications,  magaziiiea»  and 
storehouses,  which  are  termed  *  Ordnance'  works ;  all  buildings  for  the  accommodi- 
tion  of  the  troops,  and  commissariat  buildings, — tliese  are  termed  '  Barrack ;'  and  thn 
constructive  branch  of  the  Engineer  Service  is  under  the  inspection  and  direction  of 
the  Chief  Engineer,  as  well  as  under  the  superior  control  of  the  Master-General  and 
Board,  who  examine  all  projects  and  estimates,  and  finally  give  instructions  for  thdr 
execution,  whether  these  military  works  are  constructed  at  home  or  abroad,  if  the 
funds  are  provided  by  the  British  Treasury. 

6.  Duties  in  the  Field, — In  tlie  field  the  Royal  Sappers  and  Minen  are  either 
workmen  or  sub-directors,  the  latter  more  especially  when  employed  in  the  trencbeiy 
the  construction  of  batteries  and  bridges,  or  as  mechanics ;  and  very  moeh  of  the  rae- 
cess  of  the  operation,  when  thus  associated  with  other  troopa,  depends  on  their  akin 
and  the  sufficiency  of  their  numbers. 

The  duties  uf  an  Officer  of  Engineers  are  so  multifarious  that  it  is  acarcely  poasiUe 
to  define  tliem.  On  active  service,  sometimes  he  is  a  Sapper  officer,  at  another  a 
Local  Engineer  in  the  construction  of  works  and  bridges ;  at  other  periods  he  may  be 
employed  in  the  reconnoissancc  of  a  country,  or  attached  to  a  General  Officer  as  Engi- 
neer of  the  division  of  an  army.  At  sieges,*  the  whole  corps  in  the  field  is  generally 
absorbed.  The  distribution  of  the  Engineer  Officers  with  the  army  in  Spain  in  1813  f 
will  explain  the  occupation  of  the  corps  in  the  field,  where  about  forty  officers  were 
employed. 

5  were  at  head-quarters,  including  the  Chief  Engineer  and  Staff. 

8  attached  to  divisions  of  Infantry. 

3  with  the  Pontoon  train. 

12  with  4  Companies  of  Sappers. 

4  '  Ingcnieur  du  Place '  repairing  fortresses. 

5  employed  in  the  Lines  of  Liitbou. 

3  improving  navigation  of  the  River  Douro. 

40 
The  course  of  doty  assigned  to  the  Officers  of  Engineers  on  Joining  the  army  wu 
usually  inversely  to  the  above  arrangements,  and  they  commenced  in  the  Lines  of  Lis- 
bon :  the  highest  distinction  was  that  of  being  attached  to  a  General  Officer  %  of 
Division,  which  was  given  without  reference  to  his  rank,  but  on  his  experience  with 
the  army  in  the  field.  The  extraordinary  or  mixed  duties  of  Engineer  Officers  are 
when  they  are  employed  in  connection  with  Civil,  Naval,  Artillery  and  other  Military 
Officers,  on  special  services,  which  are  of  frequent  occurrence. 

7.  7'he  detail  of  duties  of  the  different  commands  at  home  and  abroad, — sometimes 
held  by  a  Colonel,  or  by  a  Captain,  according  to  the  extent  and  responsibility  of  the 
command,  assisted  by  other  Officers  of  Engineers,  and  a  Civil  branch  of  the  Engineer 
Department,  well  versed  in  construction  of  buildings  and  framing  estimates  and 
drawings.  The  latter  branch  consists  of  Clerks  and  Foremen  of  Works,  appointments 
which  correspond  with  the  Gardes  du  Gdnie  of  the  French  Service,  and  like  them 
they  are  classed  according  to  their  services,  zeal,  and  talents.  Abroad,  in  these  duties 
they  are  assisted  by  the  Sappers  and  Miners,  whose  scnices  are  there  invaluable  ;§  at 


*  .See  ftiticlea  '  Attack  of  Fortresaea  *  and  '  Battery.' 

t  ExcIuRive  of  the  army  in  Catalonia. 

t  To  afToril  profrs^innal  axaiiitance  in  rcconnoi snail ceit,  in  the  pasaage  of  rivtra,  in  the  attad  aad 
defence  of  pOHtii  and  villages,  destruction  of  bridges,  in  the  execution  of  iotrenchmenta  prior  to  ao 
en}ra^eincnt,  and  occasional  aasiatance  as  Staff  Officers. 

^  Sre  last  |tura(ri-u|-.h  of  this  article,  extracted  from  the  '  .Tournal  dea  Sciences  Militairei.' 
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borne,  where  the  work  »  chiefly  execnted  bj  contnet,  except  in  the  constmctaoft  of 
fortificatioiis,  the  snperintendence  is  conflned  to  the  Clerks  and  Foremen  of  Woike 
under  the  Engineer  Officers.  The  Engineers  tre  not  acoountants  of  money  or 
(generally)  of  stores ;  they  have  only  to  certify  to  the  expenditure  of  each  when  the 
disbursements  are  made  by  an  Ordnance  or  Treasury  accountant :  hence  it  will  be 
seen  that  the  Department  has  no  interest  in  any  public  expenditure,  neither  does  it 
derive  any  pecuniary  advantage  in  the  execution  of  public  works. 

8.  HiitoriealRemmiieencet.-^lt  appears  that  prior  to  the  Peace  of  1763  the  dntiea 
of  Engineers  were  executed  by  Officers  taken  from  the  army,  in  the  manner  in  which 
those  for  the  Staff  are  now  selected,  and  the  operations  at  the  sieges  of  Louisburg, 
Belleisle,  and  Quebec  were  conducted  by  Engineers  so  selected,  the  Artillery  then 
constructing  their  own  batteries.  Between  1759  and  the  American  War,  the  Bngineers 
were  oiiganised  into  a  permanent  corps,  those  Officers  who  had  served  as  inch  having 
the  choice  of  remaining  or  returning  to  their  Regiments,  when  the  junior  ranks  were 
filled  up  from  the  Royal  Military  Academy  at  Woolwich ;  but  prior  to  this  wguAu^ 
tion,  that  military  school  only  furnished  candidates  for  the  Royal  Artillery.*  Abovt 
the  Peace  of  1783,  the  corps  was  raised  to  the  rank  of  a  Royal  Corps,  and  the  nniliMW 
changed  from  red,  fiiced  with  blade  velvet,  to  bine  and  black,  at  the  snggestioii  of 
Charles,  third  Dnke  of  Richmond,  who  established  a  code  of  regulations  fiir  tiM 
Ordnance  and  Engineer  Departments,  still  in  existence,  and  remarkable  for  tiMfar 
simplicity  and  arrangement.  Consequent  upon  the  war  of  1 793  and  the  angmentation  of 
the  army,  as  well  as  an  increase  of  the  Colonies,  the  corps  of  Royal  Engineers  has  been 
gradually  increased  fkom  two  battaKons  of  Officer»  to  six ;  and  the  corps  of  Sappers 
and  Miners,  from  several  Companies  of  a  sedentary  corps  of  Artificers,  was  in  1818 
(when  both  corps  had  their  uniform  again  changed  to  red,  faced  with  blue  velvet,) 
converted  into  a  body  of  men  well  versed  in  the  general  duties  of  engineering,  sapping, 
and  mining,  as  well  u  their  peculiar  trades  of  carpenters,  masons,  and  smiths,-;- 
a  system  organized  by  Lieut..General  Sir  C.  Pasley,  who  had  the  direction  of  the 
practical  instmcCion  at  Chatham  for  about  thirty  years. 

9.  Conekuiim, — From  this  brief  description  of  the  corps  of  Royal  Engineers  and 
Royal  Sappers  and  Miners,  and  their  several  duties  and  position  with  the  rest  of  the 
army,  whether  sedentary  or  active,  it  will  be  seen  that  the  organization  corresponds, 
as  in  other  Services,  with  the  nature  of  our  military  institutions,  although  f  the 
Ordnance  Branch  in  the  British  army  is  a  peculiarity  difikult  to  understand,  aa  at 
variance  with  the  composition  of  other  armies,  where  the  Minister  of  War  is  the 
supreme  and  controlling  head.  In  comparing  the  penoimel  of  the  French  and 
British  Engineers,  an  extraordinary  disproportion  will  be  observed  between  the 
senior  and  junior  ranks  of  Officers :  in  the  former  the  junior  Officers  are  only  qbo- 
third,  in  the  latter  they  consist  of  one-half ;  an  arrangement  mOst  injurious  to  the 
Service,  when  rank  is  essential,  from  the  isolated  nature  of  an  Engineer's  duties,  to 
give  due  weight  to  his  position  and  opinions. 

In  respect  to  the  Administration  of  the  British  Engineer  Service,  there  seems  to  be 
a  want  of  progressive  and  central  education  at  Chatham,  after  Officers  return  from 
abroad,  and  sufficient  means  of  mutual  instruction  at  that  station,  where  the  expe- 
rience of  each  may  be  made  generally  known ;  and  where  a  strict  scrutiny  %  should 
be  made  as  to  the  health,  qualifications,  and  aptitude  for  business  of  every  OfBcu 


*  From  January,  1770,  to  Deeember,  1799,  the  Eagineers  were  chiefly  taken  from  the  Artillery  aa 
already  CommiAsioned  Officers.  -^Editort. 
See  the  article  '  Orduance.' 
X  See  notice  on  this  anlgect  in  Section  III.— the  Proaaian  Engineer. 
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ifter  t  certain  service  commentnrate  with  the  tdvantagei  he  hat  received.  Bat  atfll* 
however,  what  ia  chiefly  required  it  to  place  the  o(Bcers  or  men  aft  an  eailj  period 
in  an  active  and  responsible  position,  when  they  will  become  anfllcieiift  for  oar 
Service  after  going  through  the  probationary  stndiea  they  generaUy  leeeiTe ;  bat  the 
nature  of  Colonial  and  detached  service  does  not  always  render  this  poaaible,  mad 
hence  the  necessity  of  a  re-union  at  Chatham,  or  any  other  head-quarter  atotioB. 
where  some  Officer  of  high  authority  might  be  the  controlling  power,  similar  to  the 
existing  Artillery  arrangements  at  Woolwich. 

SECTION    II. 
THE    ENGINEERS   OV   THE    HONOURABLE   BAST  INDIA    COMPAMT's   EBKTIGB.* 

The  Corps  of  Bengal  Engineers  originated  in  the  appropriation  of  OfBeen  from 
other  branches  of  this  Service  to  the  performance  of  Engineer  duties,  with  such  anp- 
plies  of  tools  and  stores  as  could  be  spared  from  the  Artillery  Park.    In  the  coone 
of  time,  Cadets  for  this  Service  of  the  East  India  Company,  in  the  Ordnance  Depart- 
ments, were  received  for  education  at  the  Royal  Military  Academy,  Woolvrich ;  whilst 
others  were  deemed  eligible,  educated  at  private  establishments,  but  aabjeeted  to 
examination  by  the  Examining  Officers  of  the  Royal  Military  Academy.    Theae  pio* 
ceeded  to  India,  for  the  Artillery  or  Engineer  Services  generally;  and  thenee  the 
seniors  were  allowed  the  option  of  filling  up  any  existing  vacancies  in  the  battalkm  of 
Officers,  thus  forming  the  Engineer  Corps,  after  having  done  duty  vnth  the  Artillery 
for  from  6  to  12  months.   Sometimes  a  further  examination  took  pkce,  and  the  adeo- 
tion  was  made  by  Government,  when  the  Cadets  were  finally  posted.   Thia  continiied 
till  1809,  when  the  present  Addiscombe  Establishment  was  formed,  after  which  do 
nominations  for  training  elsewhere  were  made.     From  Addiscombe,  at  first,  the 
Cadets  went  to  India  as  before,  for  the  Artillery  or  Engineers ;  but  at  the  end  of  a 
year,  the  first  step  in  improvement  was  made  in  making  the  sdection  for  the  diflPierent 
branches  in  England,  and  retaining  those  appropriated  to  the  Engineers  for  further 
instruction  in  the  special  duties  they  would  be  called  on  to  perform :  this  was  followed 
by  the  East  India  Cadets  being  admitted  to  all  the  benefits  of  the  course  of  practical 
instruction  at  Chatham,  and  such  continues  to  the  present  time.    In  India,  the  dutiea 
expected  to  be  performed  by  the  Engineer  Corps  of  Officers  (for  a  long  time  there 
were  no  men  attached  to  them)  are  multifarious.    In  times  of  peace,  they  are  ex- 
pected to  be  competent  in  every  branch  of  civil  engineering,  not  only  theoretically 
but  practically,  having  often  to  instruct  the  artisans  in  the  best  mode  of  performing 
their  work.     They   are   supposed  to  be  able  accountants,  having  often  intricate 
details  of  accounts  to  manage,  they  being  always  executive  officers  in  charge  of  all 
the  details  of  expenditure.    They  are  further  supposed  to  be  capable  of  surveying  in 
any  requisite  degree  tliat  the  public  service  may  demand;  and,  under  the  name  of 
Garrison  or  Executive  Engineers  of  Districts,  are  in  charge  of  all  the  fortificationa 
and  public  works  generally,  including  roads,  bridges,  and  irrigation  canals,  though 
there  are  necessarily  exceptions,  from  the  relative  paucity  of  officers,  compared  with 
the  work  to  be  done.    In  the  field,  the  duties,  on  the  first  establishment  of  the  Corps, 
were  performed  in  the  best  manner  that  circumstances  permitted,  by  one  or  two 
officers  attached  to  a  division,  without  men.    The  first  step  of  improvement  was  the 
formation  of  a  Corps  of  Pioneers,  officered  from  the  Line ;  they  were  a  highly  useful 
and  gallant  body  of  men,  but  deficient  in  the  training  requisite  for  engineer  soldiers. 


*  Bj  Lieut.-Colonel  Colvin,  Bengal  Engineen .    Givea  by  this  Ofilcer  as  referring  czduaiveir  to 
the  Bengal  Pretidencj ;  but  the  organiiation  of  the  Madras  and  Bombay  Knginecra  is  similar. — Ed. 
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At  or  about  the  same  time,  a  Miner  CompaDy  of  about  200  men  of  all  classes  was 
recruited  from  the  Native  Military  Miners  of  Upper  India.  They  were  under  very 
little  discipline,  with  no  training  beyond  their  own  traditional  practice,  and,  when 
not  in  the  field,  m-ere  put  under  the  Staff  Officer  of  the  station  they  might  be  at. 
The  Officers  of  Engineers  never  saw  anything  of  either  the  Pioneers  or  Miners,  except 
when  they  met  on  field  service,  and  there  was,  conbequently,  a  good  deal  of  mutual 
ignorance  of  each  other's  mode  of  proceeding,  not  favourable  to  the  public  service. 
These  considerations  led  the  Indian  Government  to  decide  on  the  commencement  of 
the  present  system,  and  the  Corps  of  Sappers  and  Miners  was  directed  to  be  organized 
by  Captain  R.  Tickell,  (now  Lieut-General  R.  Tickell,  C.B.,)  the  Officer  in  the  Corps 
(then  of  the  strength  of  2  Battalions,  or  40  Officers)  who  had  the  greatest  experience 
in  field  duties.  The  old  Company  of  Miners  was  taken  as  a  nucleus ;  volunteers  were 
admitted  from  the  Corps  of  Pioneers,  and  fresh  men  were  enlisted  for  this  parti- 
cular Service.  They  were  formed  into  a  regular  Corps  of  6  or  8  Companies,  with  a 
non-commissioned  European  Staff  trained  at  Chatham,  and  young  Officers  of  the 
Corps  of  Engineers  attached  to  them.  The  duties  and  practice  of  the  Corps  were 
conducted  on  the  same  system  as  in  the  Royal  Engineers,  and  a  very  efficient  Corps 
of  Sappers  and  Miners  formed.  This  was  soon  followed  by  the  abolition  of  the 
Corps  of  Pioneers,  whose  duties  devolved  upon  the  new  Corps,  which  became  a  good 
deal  dispersed  about  the  country,  and  were  employed  on  work  heretofore  performed 
by  the  Pioneers  in  times  of  peace.  This  has  greatly  interfered  with  the  very  efficient 
system  of  practical  education  commenced ;  but  the  Corps  has  been  more  and  more 
drawn  together  again,  and  is,  probably,  benefiting  by  a  more  extended  practice  in 
their  most  essential  branches  of  training.  There  still,  however,  exists  the  great  de- 
fect of  a  want  of  mutual  acquaintance  between  the  Officers  of  the  Corps  (now  92  in 
number,  or  strength  of  4  Battalions)  and  the  men.  It  is  the  custom  for  young 
Officers,  on  first  reaching  India,  to  be  posted  to  the  Corps  of  Sappers  and  Miners, 
with  which  they  do  duty  for  one  or  two  years :  this,  however,  is  not  universal  (a 
late  Order  places  them  for  three  months  with  a  department  at  Calcutta,  to  learn  the 
theory  and  practice  of  forming  iron  bridges  and  roofs).  From  the  corps  they  are 
appointed  Assistants  in  executive  departments,  in  which  they  continue  and  rise,  and 
hardly  ever  return  to  the  Sappers,  or  see  anything  of  them,  or  have  any  practical 
experience  in  field  duties,  except  when  in  the  field,  when  the  Engineer  Officers  nearest 
at  hand  are  called  in,  and  in  camp  meet  with  a  detachment  of  Sappers  under  their 
own  Officers.  They  certainly  meet  with  men  well  trained,  accompanied  by  an 
efficient  non-commissioned  European  Staff,  tending  greatly  to  expedite  and  simplify 
all  field  or  siege  operations ;  but  it  appears  an  evil,  when  such  care  was  taken  in  the 
formation  of  the  corps,  that  a  batch  of  Officers  were  not  attached  to  them,  of  which  a 
portion  should  be  annually  relieved,  so  bringing  the  whole  corps  of  Officers  in  contact 
with  the  men,  under  a  practical  course  of  military  engineer  duties,  at  least  once  in 
eight  or  ten  years,  instead  of,  as  now,  never  after  their  first  outset  in  the  Service. 

The  general  duties  of  the  Corps  are  presided  over  by  the  Chief  Engineer  quartered 
in  Fort  William.*  He  has,  however,  little  position  or  power  beyond  that  of  being, 
€X  offieiOt  a  member  of  the  Military  Board,  to  which  every  Executive  Department  of 
the  military  service  in  India  is  subordinate.  In  the  field,  the  Officers  called  on  for 
service  are  nominated  to  be  Principal  Field  Engineers,  Field  Engineers,  or  Assistant 
Field  Engineers.  When  sufficiently  numerous,  they  are  brigaded,  with  a  suitable 
Staff ;  but  generally  the  duties  are  conducted  by  a  Field  Engineer,  with  one  or  two 
Assistants.  These  Officers  report  direct  to  the  Chief  Engineer ;  but  for  supplies  of 
tools  or  stores  for  working  parties  beyond  what  the  Sappers  may  have,  they  apply  to 

*  In  the  Bengal  Presidency. 
VOL.  1.  2d 
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the  Military  Board,  through  tlie  Officer  in  charge  of  the  nearett  magaiine,  who  la 
hound  to  comply  with  his  indents  at  once,  if  he  can.  In  Cit il  dutiea,  the  sapcrinten- 
dence,  not  of  the  Chief  Engineer,  hut  of  the  MiliUry  Board,  reaches  the  E^eeuti^ 
Officer  through  the  Superintending  Engineers  of  Circles,  who  ha?e  no  ftBecative  dutiea, 
but  power  to  see  that  all  such  are  duly  performed  by  the  Executive  OiBcen  and  their 
subordinates.  The  power  of  appeal  against  any  decision  of  a  superior  exiata  to  the 
GoTernor-General  in  Council,  and  even  to  England ;  but  any  appeal  beyond  the  Chief 
Engineer  or  Military  Board  is  of  very  rare  occurrence.  The  foregoing  remarks  apply 
exclusively  to  the  Corps  of  Bengal  Engineers,  and  not  to  those  of  the  Madras  er 
Bombay  Presidencies. 
In  1826  the  strength  of  the  Corps  was  increased  to  3  Battalioni,  and  in  1844  to 

4  Colonels, 

4  Lieutenant-Colonels, 
4  Majors, 
20  Captains, 
40  First  Lieutenants, 
20  Second  ditto. 
The  Sappers  and  Miners,  10  Companies  of  each — 

2  Seijeants, 

2  Privates, 

1  Subadar, 

1  Jemadar, 
4  Havildars, 
SNaicks, 

2  Buglers, 
120  Sepoys, 


Native. 


SECTION    III. 

The  Prussian  Royal  Engineers  form  one  corps,  under  the  command  of  the  Inapector- 
General  of  Fortifications. 
It  is  divided  into  two  parts. 

A.  Engineer  Officers. 

For  the  construction  of  Fortifications  and  Military  Buildings,  who  alao  in 
time  of  war  take  the  field ;  and  in  war  or  peace  are  liable  to  regimental 
duty  with  Sappers.  As  all  these  Officers  are  available  for  any  of  th« 
above  duties,  they  must  be  qualified  accordingly. 

B.  Sappers. 

Non-commissioned  officers  and  privates  of  Sappers.    Their  duties  are— 
sapping,  mining,  and  pontooning.    They  are  commanded  by  Bngiaeer 
Officers  who  are  temporarily  attached  to  them. 
The  Officers  who  in  peace  are  charged  with  fortifications  and  military  buildinga 
are,  together  vrith  their  respective  fortresses  and  garrisons,  told  off  into  six  Fortiiicap 
tion-Inspections  or  districts,  each  under  an  Inspector  of  Fortifications,  whose  respon- 
sibility extends  to  pergonnel  as  well  as  materiel,  and  who  has  the  rank  and  pay  of 
the  Colonel  of  a  regiment.    Every  station  has  its  Commanding  Engineer,t  dther  a 

*  Communicated  by  two  German  OfBcers  of  rank,  and  tnnalated  by  Captidn  Nebon,  R.  B.,  with 
the  exception  of  the  laat  four  paragraphs,  which,  with  a  few  very  trivial  modificatkMM,  an  givM 
verbatim  from  the  MS. 

t  '  Plats- Ingenieur.'  There  are  several  terms  in  the  German  which  eannot  be  literally  translated 
with  accuracy :  hence,  in  the  following  pages,  '  Sappers  and  Miners '  has  been  subetituted  fbr 
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Major  or  a  Captain,  and  one  or  more  other  Officers,  Captains,  or  Subalterns,  accord- 
ing to  circumstances. 

In  war  time  a  proportion  of  these  Officers  is  transferred  to  the  army  in  the  field. 

The  Sappers  are  divided  into  nine  divisions  of  two  companies  each,  each  division 
forming  the  proportion  for  one  of  the  nine  *  corps  d'arm^. 

Each  Company  is  subdivided  into  four  sections : 
1,  Miners — 2,  Sappers — 1,  Pontooneers. 

In  time  of  peace  the  Sappers  of  three  Divisions  (or  of  three  corps  d'arm^)  are 
under  the  command  of  an  Inspector  of  Sappers, — a  Staff  Officer,  who,  like  the 
Inspector  of  Fortifications,  has  the  rank  and  pay  of  a  Colonel,  and  who  is  responsible 
for  the  education  and  training  of  his  men. 

Two  *  Fortification-Inspections '  or  districts,  and  one  '  Sapper-Inspection,'  together 
form  the  charge  of  a  Deputy  Inspector-General,  who  has  the  rank  and  pay  of  a  Migor- 
General.f  Hence  these  Officers,  combining  the  control  of  Engineer  and  Regimental 
duties,  preside  over  the  three  grand  divisions  of  the  Prussian  Engineer  Service. 

In  time  of  war  these  Officera  take  corresponding  command  in  the  field. 

According  to  the  necessity  of  the  case,  in  event  of  war,  the  diflferent  Sapper  divi- 
sions are  brought  to  their  proper  strength  by  combinations,  exchanges,  &c. ;  but  they 
remain  under  their  own  regimental  Officers,  always  disposable  for  Engineer  duties, 
and  under  the  command  of  the  senior  Engineer. 

Although  the  Sapper  Companies  are  organized  with  reference  to  mining,  sapping, 
and  pontooning,  yet  etch  section  (as  detailed  above  to  these  duties)  receives  a  specific 
instruction  *,  and  in  the  execution  of  any  one  of  these  functions  the  men  of  the 
remaining  sections  act  as  assistants  only.  The  non-commissioned  officers  are  only 
occasionally  changed  from  the  section  in  which  they  have  first  received  instruction  or 
have  imparted  it  to  others ;  the  expansion  and  completion  of  their  education  is  left  to 
what  they  can  learn  at  the  annual  exercises  in  siege  operations,  when  they  act  in  com- 
bination with  other  troops. 

The  senior  Officers  superintend  these  courses  of  instruction ;  the  junior  Officers 
(who  serve  at  least  three  years  as  regimental  subalterns)  are  in  many  respects 
teachers,  in  others  pupils :  as  the  former,  they  impart  such  theoretical  knowledge  as 
is  necessary  to  the  Serjeants ;  as  the  latter,  more  especially  in  their  relation  to  the 
military  service  in  general,  and  the  technical  part  of  their  own  more  immediate 
profession  in  particular. 

After  going  through  this  complete  practical  course  as  a  school  of  application,  the 
young  Officer  is  first  transferred  to  fortification  duties ;  and  from  thence,  on  reaching 
the  rank  of  First  Lieutenant,  back  again  to  the  Sappers  to  learn  the  duty  of  command- 
ing a  company :  here  he  remains,  as  to  time,  partly  on  rotation,  partly  according  to 
the  display  of  greater  or  less  ability,  eventnally  reaching  the  step  of  Commander  of  a 
Sapper  division,  who  ranks  with  Chcf-de-Bataillon,  and  also  with  the  Commanding 
Engineers  of  Fortresses,  in  pay  and  seniority. 

The  Engineer  StafiT  consists  of  all  those  StafiT  Officers  of  the  corps  who  either  are 
posted  to  the  higher  fortification  or  regimental  commands,  or  of  those  who  are 
destined  to  hold  them. 


'  Pionier ; '  —  the  * Ingenieur-Incpectenr '  ia  our  (once!)  Deputj  Inspector-General ;  whilst  the 
*  Fortifications- Intpecteur  '  and  '  Pionier- 1 nspecteur*  have  been  rendered  literally,  as  we  have  no 
•nch  functionaries. — Trmutalor, 

*  Undisturbed  by  the  arrangements  necessary  for  Colonies,  or  for  very  detached  European  possce- 
sions,  a  remarkable  degree  of  symmetry  has  been  practicable  in  the  distribution  and  organization  of 
the  Prussian  Army ;  that  of  the  Engineer  Corps  is  of  course  conformable.  For  a  detailed  account  of 
these  suljtiects.  see  the  *  United  Service  Journal,'  Sept.,  Oct.,  Dee.,  ieaQ,—TrmukUor, 

t  '  Brigade  Commandant ;  '—the  word  *  Mi^r-OcMnl '  haa  varkms  maanhifs  in  diftiCBt  Serviees ; 
it  is  given  above  in  the  English  sense,  as  commaatfunf  a  Brigade.— SVnulater. 
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Promotion  *  to  the  ranks  of  Colonel  and  Mijor-General  is  dqieiMleDt  solely  cm 
qualification :  the  Officers  who  have  held  regimental  appointments  will  genenlly  have 
had  sufficient  acquaintance  with  fortification  duties,  and  trice  mts^  to  be  con?enent 
with  the  details  of  these  two  branches,  by  the  time  they  leach  the  nnk  of  Definty 
Inspector-General,  whose  authority  extends  to  both. 

Should  a  First  Lieutenant  fail  in  his  examination  for  the  nnk  of  Ctptaiii,  he  is  trant- 
ferred  to  any  other  branch  of  the  Service  for  which  he  may  shew  partioiltr  aptitude. 

Suitable  qualifications  in  the  different  branches  of  the  military  tenrice  may  advaiiee 
any  one  in  the  Prussian  Service  to  the  rank  of  an  Officer :  though  not  without  es- 
amplc,  this  is  rarer  in  the  Engineers  than  in  other  corps ;  yet  when  it  did  occur,  it 
was  in  times  when  there  was  a  deficiency  in  early  training  in  such  ptofenional 
matters  as  were  indispensable,  but  which  in  later  times  is  scarcely  likely  to  occur. 

First  entry  and  subsequent  promotion  is,  therefora,  in  time  of  peace  dependent  on 
acquirement ;  and  this  principle  is  continued  with  that  of  occauonal  '  purifieatioiL' 

In  tlie  first  instance  the  candidates  bring  the  same  stock  of  school  knowledge  at  ia 
necessary  for  other  Senrices ;  and  after  a  satisfactory  examination, — that  of  EnrigUvt 
— he  goes  as  volunteer  to  a  Sapper  Company,  where  he  remains  until  admiaaiMe  to 
the  Artillery  and  Engineer  School,  though  he  must  previously  remain  at  least  a  year 
in  the  Sapper  Company  to  be  well  drilled.  He  repairs  to  the  Artillery  and  Engineer 
School  with  his  Ensign's  testimonials,  and  according  to  his  greater  or  less  proficiency 
and  zeal  (as  well  in  military  subjects  as  in  Humaniorei),  he  is  either  &fpomi§d  Enaig;n 
in  the  course  of  a  year,  or  is  sent  back  to  his  Company.  At  the  end  of  the  second 
year  of  instruction,  if  recommended  by  conduct,  and  advance  in  stndiea,  he  reoetTca 
the  pay  of  an  Infantry  Officer,  though  this  has  nothing  to  do  with  hit  rank  in  the 
Corps.  In  this  second  year  also,  the  Specific  Corps  Instruction  ia  commenced,  and 
continues  until  the  end  of  the  third  year,  when,  on  final  examination,  he  receivea  his 
Engineer  Commission,  and  is  posted  to  a  Sapper  Division  as  Second  Lieutenant. 

There  exists  no  especial  and  printed  account  on  this  subject :  as  embodied  in  the 
above,  it  has  been  composed  from  fragmentary  notices,  and  it  is  only  of  late  that  an 
effort  has  been  made  to  re-arrange  and  elaborate  the  older  regulations  of  the  Prussian 
Corps  of  Royal  Engineers. 


PRACE   ESTABLISHMENT   OF   THE   PRUSSIAN   CORPS   OV    ROTAL  ENGINaBRS. 

(A.)     The  Officer  Corps  cansista  of— 

1  Inspector-General  of  Fortifications,  ranking  either  f  With  9  A^jutanta ;  5  of 

as  General  of  Infantry  or  as  Licut.-General.  I       JUJl^^^h**  of™  the 

Corps,  the  rest  from 
the  *  Adjutantur/ 


3  Deputy  Inspector-Generals  of  Fortification,  ranking 
as  M^jor-Generals  or  as  Colonels. 

6  Inspectors  of  Fortification.  !„,.  «,      iT-*r.i      i       %m  - 

^  ,  ,  ^  r  Ranking  as  Colonel,  Licut.-Colonel,  or  Mator. 

3  Inspectors  of  Sappers.         J 

12  Staff  Officers. 

36  First  Captains, — some  of  whom  are  Brevet-Majors. 

42  Second  Captains. 

38  First  Lieutenants. 

74  Second  Lieutenants. 

215  Besides  an  indefinite  number  of  seconded  Second  Lieutenants  on  Infantry  pay. 


*  An  admirable  rule  if  it  conld  be  worked  out  &irl7 :  in  the  Line  and  Cvnlrj  It  is  mppomfd  te 
eommence  with  the  rank  of  Msjor. — TratuUUor, 
t  Set  '  United  Service  Joamal  *  for  18S9>  P*  496* 
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( B.)     Non-  Contmitiioned  Ofieert  and  Prhaiet  qf  Sappert, 

9  Divisions  (or  18  Companiet)  of  Sappers  of  251  men  per  division,  including 

1  Accountant. 
2  Beserve  Companies  of  125  men  each,  including  non-commissioned  officers. 

Those  attached  to  the  M'ar  Office,  those  teaching  in  the  Artillery  and  Engineer 
School,  and  those  on  foreign  command,  are  (with  exception  of  a  few)  Officers  ex- 
pressly  seconded,  and  chiefly  taken  from  the  Staff;  as  are  also  the  Staff  Officers 
commanding  in  Fortresses,  the  Adjutants  attached  to  the  Inspector-General  and 
Deputy  Inspector-Generals  of  Fortification,  and  those  to  the  Divisions  of  Sappers. 

RBMARK8. 

1st.  To  meet  the  demands  for  Engineers  in  case  of  war,  the  Corps  possesses  an 
unlimited  resource  in  the  Landwehr  Sapper  Officers. 

2nd.  The  proportion  of  Engineers  for  a  fortress  of  the  first  class  in  time  of  war  is 
about 

1  Officer  of  the  Staff, 
1  First  Captain, 
3  Second  Captains, 

3  First  Lieutenants, 

4  Second  Lieutenants, 

and  this,  as  a  baus,  would  be  modified  according  to  the  sue  and  position  of  the 
fortress,  with  reference  to  the  theatre  of  war. 

3rd.  The  Conscripts  for  the  Sappers  are  taken  from  such  mechanical  pursuits  as 
are  in  themselves  a  preparation  for  their  future  military  service ; — miners,  masons, 
carpenters,  sailors  and  fishermen,  rope-makers,  smiths,  &c.,  all  of  them  in  a  propor- 
tion fixed  for  each  conscription  ballot. 

The  above-mentioned  force  (A  and  B)  is  the  peace  establishment :  it  is  composed 
of  the  men  serving  in  the  standing  army  a  period  that  lasts  five  years,  including  two 
years  reserved  furlough.  After  this  period  they  remain  liable  to  the  Landwehr 
during  seven  more  years,  during  which  they  are  called  in  every  two  years  for  a  drill 
of  fourteen  days.    The  Landwehr,  in  time  of  war,  doubles  the  peace  establishment. 

The  Officers  of  the  Landwehr  are  composed  of  such  as  have  served  in  the  Engi- 
neers for  a  longer  or  shorter  period,  and  remain  liable  to  be  called  in  for  service  in  time 
of  war,  after  having  quitted  active  service  to  enter  some  civil  branch  of  the  profession. 
There  are  now  2  Captains,  6  First  and  46  Second  Lieutenants,  on  this  footing. 

Examinations  are  to  be  passed,  1st,  before  entering  the  Service  as  an  aspirant; 
2nd,  in  the  School ;  3rd,  before  leaving  the  School ;  and  then  before  the  promotion 
from  First  Lieutenant  to  the  rank  of  Captain.  This  last  examination  is  more  of 
a  practical  than  of  a  theoretical  character ;  it  is  intended  to  prove  that  the  future 
Captain  has  converted  m  9uceum  ei  sanguinem  the  different  theoretical  and  practical 
studies  of  his  profession,  and  has  the  experience  and  judgment  to  put  them  in 
practice. 

SECTION    IV. 

i 
CORPS   DU    OBNIE   DC   PRANCB.* 

Orgamzathm, — (Order,  13th  December,  1829.) 
Componfion. — The  Corps  Royal  du  G^nie  is  composed  of — 


*  Abridged  from  the  '  Aide-MteoiTe  de  Tlng^nieur  Ifilitairc/  p«r  Grivet,  1834.    Tnaplatod  by 
Uettt.  De  Butts,  R.  E. 
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Ist.  A  Stair,  including 


"12  General  OfficerSt 
400  Officers  of  the  Staff  (24th  September,  1831),  and  Can- 
didates  for  the  Enginecn, 
9  Professors  in  the  Regimental  Schools, 
500  Gardes  du  Genie, 
6  Ouvricrs  d'E'tat. 

2nd.  The  Regimental  (     \  ^-'o?  WoTn.";. 

portion.  ^     J  Company  of  Veterans  (19th  November,  1831). 

Sfaf, — The  12  General  Officers  are — 1  Lieutenant-Genera],  President  of  the 
Committee  of  Fortifications ;  3  Lientenant-Generals,  members  of  the  Committee ; 
8  Major-Generals,  members  of  the  Committee. 

The  400  Staff  Officers  are  composed  of  (24th  September,  1831)  25  Colonels, 
25  Lieutciiant-Coloncls,  72  Majors,  140  First  Captains,  138  Second  Captains  and 
Lieutenants;  Total,  400.  These  are  selected  exclusively  from  among  those  who 
have  passed  through  the  School  of  Application. 

Evcr\'  year,  the  Minister  of  War  (according  to  the  vacancies  to  be  filled  np  in 
the  Corps)  determines  what  number  of  pupils  from  the  Polytechnic  School  ought 
to  he  admitted  to  the  School  of  Application  with  the  rank  of  Sub-Lieutenant. 

After  tvro  years  of  study  these  Sub* Lieutenants  of  Engineers  undergo  final 
examination.  Those  who  give  proof  of  sufficient  knowledge  in  the  necessarf 
acqniremf'nts  are  gazetted  in  the  Corps,  according  to  their  rank  of  merit  determined 
hy  tlic  exaniiuntion ;  they  are  then  appointed  to  the  Regiments  of  Engineers  (or 
Sappers  and  Miners)  to  ])erform  the  duties  of  Second  Lieutenants.  By  this  means 
two-thirds  of  the  vacancies  which  occur  in  these  regiments  are  filled  up  by  them. 

Such  Engineer  pupils  as,  not  having  been  deemed  worthy  of  appointment  to  the 
Corps  of  Engineers  after  two  years  of  study  at  the  School  of  Probation,  have  passed  a 
third  year  there,  take  rank  with  those  who  leave  the  same  year  as  they  do,  and  are 
ga/cttcd  according  to  the  degree  of  merit  ascertained  by  the  examination,  and  they 
have  no  right  to  the  rank  of  Lieutenant  before  these  same  pupils.  Those  who,  after 
their  second  decisive  examination,  are  found  uufit  for  admission  to  the  Corps  of 
Eiit:incers,  are  sent  away  from  the  school. 

Ollirers  of  Engineers,  besides  those  admitted  to  the  Corps  according  to  the  fore- 
going (|ua1ineati()ns,  arc  liable  to  be  received  directly  at  the  School  of  Probation,  until 
the  age  of  thirty  years,  after  having  undergone  an  examination,  the  programme  of 
vvhi»h  is  determined  by  the  Minister  of  War. 

The  Examiner  of  the  Engineer  pupils  is  appointed  on  the  recommendation  of  the 
Minister  of  War. 

The  Professors  in  the  regimental  schools  of  Engineers  are  appointed  by  the 
Minister  of  War,  proposed  by  an  Inspector-General  of  Engineers,  after  having 
undergone  an  examination  before  a  Conmiission  presided  over  by  that  Inspector. 

The  Gardes  du  Gt'nie,*  500  in  number,  arc  divided  into  3  classes,  viz.  120  of  the 
first  cla!>s,  180  of  the  second  class,  200  of  the  third  class;  total  500. 

The  Minister  of  War  dctcnnines  the  number  of  these  Gardes,  from  selections  made 
exclusively  by  the  Inspector-Generals  of  Engineers.  They  are  taken  as  follows: 
those  of  the  third  class  from  among  non-commissioned  officers  of  the  Sappers  and 
Miners  who  have  served  at  least  six  years ;  those  of  the  second  class  from  among  the 
Gardes  of  the  third  class,  having  had  at  least  three  years  of  service  in  their  clau; 
and  those  of  the  first  cla!»b  are  chosen  from  the  Gardes  of  the  second  claas  who  have 
beeu  two  years  in  the  service  in  their  own  class. 

*  Lcs  Ouvricrs  d'Etat,'  composed  of  a  Governor,  a  Sub-Governor,  and  four  woik- 


•  Conmpondinflr  to  the  Clerk*  and  Foremen  of  Workft  in  our  Service. — Ki, 


\ 
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men,  are  named  hj  the  Minitter  of  War  on  the  conditions  preactibed  in  the  warrant 
of  the  24th  April,  1822. 

Sapper*  and  Miners. — Each  of  the  three  Engineer  regiments  is  formed, — 1st.  Of 
two  battalions,  each  battalion  containing  7  companies  of  Sappers  and  1  of  Miners 
(17th  November,  1830).  2nd)y.  Of  an  Unattached  Company.  3rdly.  Of  a  Waggon 
Train  (28th  June,  1832). 

In  time  of  war  a  depdt  is  formed  of  two  skeletons  of  companies  from  each  regiment. 

Men  intended  for  the  Engineer  regiments  are  required  to  be  strong,  of  good  con- 
stitutions, and  to  be  at  least  5  feet  6^  inches  high  (English).  They  are  selected  in 
the  following  proportions : 

A  from  among  Carpenters.  -^  firom  among  Smiths. 

/ff         „  Masons.  |^         „         Excavators. 

GENERAL   DUTIES   OV  THE   CORPS    DU    OBNIE    IN  TIME   OV   PEACE. 

In  time  of  peace  the  Officers  of  Engineers  are  distributed  throughout  the  interior 
of  France  and  in  the  different  Colonies. 

The  following  are  their  particular  duties : 

Istly.  Correspondence  and  maintenance  of  the  personal  relations  which  exist 
between  Commanding  Engineers  and  the  different  Civil  and  Military  authorities. 

2ndly.  Establishment  and  preservation  of  the  different  papers,  stores,  &c,  &c., 
and  those  articles  which  are  under  the  special  superintendence  of  the  Engineer  of 
the  station ;  the  purchase  of  the  necessary  articles,  and  giving  them  over  for  public 
sale  when  no  longer  serviceable. 

3rdly.  To  represent  Government,  in  conjunction  vrith  the  Military  Superintendent, 
for  the  acquisition,  sales,  or  cession  of  ground  and  military  bnildings,  as  well  as  for 
fixing  boundaries  to  military  properties ;  to  take  leases  of  these  properties,  to  rent 
others  for  the  service  of  the  State,  and  to  obtain  payment  for  damages  done  to 
Government  property  and  to  military  buildings. 

4thly.  To  superintend  everything  relating  to  military  buildings. 

5thly.  To  make  plans  and  elevations  of  fortified  places,  and  the  country  sur- 
rounding them ;  to  report  thereon,  and  on  the  defence  of  the  neighbouring  country ; 
to  devise  plans  for  the  better  protection  of  such  places ;  to  make  surveys  and  military 
reconnoissances ;  to  draw  up  reports  conjointly  with  the  'Ing^nienrs  des  Fonts  et 
Chauss^,'  relative  to  works  which  these  last  propose  to  execute  along  the  frontier, 
and  the  approval  of  which  depends  on  a  Committee  composed  of  the  principal  Officers 
of  those  two  Services. 

6thly.  To  make  plans  of  all  military  buildings,  and  records  of  *  Construction '  and 
'  Occupation.' 

7th1y.  To  draw  up  details  and  specifications  of  different  works,  and  carry  them  into 
execution  when  ordered,  whether  fortifications  or  military  buQdings;  to  estimate 
for  them;  and  to  send  the  expenditure  accounts  to  the  Minister  of  War,  when 
finished ;  to  draw  up  at  the  end  of  every  year  projects  for  wlorks  to  be  executed  In 
that  ensuing. 

PERSONAL   DUTIES. 

f  ■ 

1.  In  each  station  there  is  a  Commanding  Engineer,  having  under  his  orders  one 
or  more  Gardes  du  Genie,  or  persons  in  charge  of  military  works,  and  sometimes 
officers  of  a  rank  inferior  to  his  own.  As  all  the  work  devolves  upon  the  Com- 
manding Engineer,  it  is  by  alluding  to  him  that  we  intend  to  describe  the  different 
functions  and  relations  of  his  superiors  and  inferiors. 

2.  Commanding  Engineers  are  alone  responsible  for  what  is  done  in  the  stations 
where  they  are  placed ;  their  inferiors  are  responsible  to  them.    Nevertheless,  when 


l:v.M.1,1l.  ac:u7axt. 


v#  .• '  r,',^v  •>  ^/  '.iJ'it  !•'  p^viiir  lilt  »;ruviim  UiT'nL. 

4        'ii«    «*'^  ■^ii#«-!i'..    *:•■'    pMSix    riii'1    TKiUVt  'A   ItoCr   berrjR   Bl 
»it*.       «•    <.*.«  .,w'^i    •/      >••     .•'  -..laVaiT   Jt    IbfcCat  UfWI.-  tlTVUpL  * 

'  -•    »o«/i    «,'.'.  *•>•   *i:  .♦•   v-».  'jv '  ■'/'-  *^-  *»*<■  MiiLHBier  vuBid  i*  i»o  daw.  vr 
.  ,»».  .« .     I  Or-*  .i.c      v":.»     7'/  .tfvni.  11**  UuuAifcer  jmcttcuj  rf 
•>••».  *  ft.*.-^/'.  v^  t:^  of«-,'it  '/  t'^  f'vt'.iw.     4:ij:j.  To  mi  m 
»'/»'.'/«■ ';  v«  *•*■•-  »f>  M.fi.r'jrf  jf'.d  "^^  '^^;r  ibiibdifif  £x>riBe0^ 

V    i'  fv  -vi»«  ff'yr;.  *r^  •".«'>'r.i  jfr;^/rt&tc*  cif  ibe  trT^pi*iffn  flf  Director  af 
f.'«»  '/  ,f.  »4,4«  ]f«-iif-r«.it   «JJ  <!'/<: >«rr.t'ri!»  </f  wo.'ii  prOfiMcd  UB  the  oStc  «f  ihe  Cca- 
«/  ct  'J  f.jf   f'.'.jr.r^'jf   tK'.g.'J  \^.    ti.k/ip:  iti  trip:.C«,t« — <fBC  for  the  StiXiOB.  •■€  fOT  the 

'<  7 1<<  l/ttf^Ufi  *A  }t*tf\\U*:h\\uu\  itioulrl  psT  ererr  year  it  lent  tvo  vaitf  to  the 
1 1 «•.«/•<«  j«i  ti»B  «ii«(rif-i  OUT  jrt  th«r  ft|/rinjr,  t/i  Mrt  the  vorki  otdaed  a-gosBj^;  vmk 
•  ii'/fl,«f  \u  iK<-  kuttjifiri.  t/i  witriftk  ih«  ''XTUtion  of  then,  to  chedi  and  ^b  the 
%u*ututi  i««ifii»,  kii'I  <Ii««;iic»  With  tli«;  Coifimamdiug^  Engineer  ertimatei  to  be  btooghl 
f'ffMKMl  IK  ttir  <fi>iiirt|r  7«riir,  V%  li''n  the  work*  are  'iut  few  in  number  im*  of  bo 
^f  <  Ml  iif<|#'/f  tMii'r,  tht!  f  ;ir«;<.'tor«  fMiy  but  one  yearly  viiit,  in  the  antumn. 

f/f  fff.ll   or   1IIK    f.OKPN    IIU    UKNIK    IX   TIMB   OF  WAR. 

I  Will  II  III  ilir  iH'1'1,  I'Ltat-Mjijor  dii  («<:nic  it  generally  compoied  of  a  Geneiil 
OHiiii,  vkli'i  liikm  ilii*  liilir  of  '  <;oiiiiiiaiHlirig  Engineer  of  the  Anny;'  a  Generd 
Oiiiiii,  f  lilt  I  fit  ihf  Siiiif;  II  Su|M'nor  OflicM'r,  Dircclor  of  the  Park;  in  fact,  of  a 
hhmIm  Of  liM  fiiiiiilHi  of  .Sti|N'iifii  uik!  iiifnrior Ofliccniy  a*  well  as  Gardes  du  Genie* 
iMiiiiil)ii|f  III  ilii<  MfliiiH  of  III!'  Si'ivicr. 

'.'    'In  ivny  liiviHififi  ol  hifttiilry  ia  alluchtid  a  Commanding  Engineer,  of  the  rank 

III  Ut   lnNkl    I'ImI   (:U|ltMIM. 

It  ir  mi  Niiny  lii<  roiiiiril  io  art  M*pBrntrly,  a  Commanding  Engineer  is  attached 
Id  II  («%liii  iiiny  only  lir  m  '  Sii|iri-ior  OHiorr'),  or  Chief  of  the  Staff,  and  a  Chief 
tit  I  III'  I'Nik  (if  tlinr  III'  iiiir),  who  limy  Im;  only  ('ii]>taiii. 

I  riin  MiiKiiH'iMii  nllurlinl  to  tin-  uniiy  arc  oiuployed  on  works  of  permanent 
fiiitilii  niiiiii,  nil  iliiinr  lor  llir  ntiiirk  or  drl'iMicu  of  a  ])lacc,  and  on  those  of  such 
ii  riMiiiiilmiuitrra  ii«  mr  riiluili'il  liy  Mirli  workit. 

*i  rill')  iiirt)  iiUii  In*  riM|Uiri'd  to  roiihtnirt  I  lie  licld-worki  which  the  Generals  of 
ilii<  .\iiii\  111  111  till'  hixihionN  limy  think  lit  to  entahlish,  such  as  attacks  and 
i(|i|iiii.iilirii.  HMluiiiiii,  mimll  I'oitK.  lihiokhou»rH,  ti'to»-dc-|>ont,  intrenched  lines  and 
rHiiip^,  ihkr^.  t\«v  I  mUo  i«urks  on  iho  march,  siicii  os  opiMiiug  communications,  the 
fiiiifelMu'liiiii  III  lii'iiiiililinn  of  loiiiU.  briilp'ii.  \i\.  j^i*. 

il  liniiMul  DiliiTiii  AMil  iMlii'crN  of  hII  rHnks  in  (he  r.iigiiieors.  who  are  not  attached 
1.«  A  riini|>.iit>.  lonii  prtii  of  iho  StJitf  of  iho  Army,  of  tlie  Corj^s  d'Armce,  or  of  the 
Pi^iHtiui  III  \«hirh  Ihoy  Mn*  uitsi'lioil. 

.'  I.'xrn  i'lmiuiniiiliiii;  lCiii;tiiO('r  rri-rixM  ilirrol.  or  thnnigh  the  Chief  of  the  Staff, 
I  hi*  iM%U-i*  of  ih**  lioni*rjil  Ortiivr  to  ^hom  ho  i*  attached :  he  informs  this  Genenl  of 
\\\x  oidiM*  ji»\r«  to  him  h\  tlic  ticnrul  OtRiifrs  of  hi*  own  Cor|»s. 
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8.  When  it  is  necetstry  to  establish  permftnent  garrisons  in  places,  or  military 
posts,  either  conquered  or  formed  by  the  army,  the  Engineer  Service  takes  in  these 
places  or  posts  the  same  duties  as  at  home  stations. 

9.  Officers  of  Engineers  are  forbidden  to  communicate  to  any  other  person, 
except  to  the  General  of  the  Army,  or  to  the  General  Officer  to  whom  they  are 
attached,  or  his  Chief  of  the  Staff,  the  state  of  the  supplies,  &c.,  or  the  plans  of 
places,  or  of  works  executed  or  in  execution. 

10.  The  composition  of  all  armies  is  that  of  Divisions.  This  principle  of  several 
divisions  under  one  Commander  composes  either  an  army,  a  wing,  or  a  centre  of 
an  army,  or  a  reserve.  The  division  is  generally  formed  of  two  or  three  brigades, 
either  of  infantry  or  of  cavalry ;  it  includes  troops  of  diflferent  services  in  the  proper 
proportion. 

TftOUPES   DU    OBNIB.* 

Let  troupei  du  g4m€  sont  composes  de  sapeurs  et  de  mineurs.  EUes  ont  g^^ 
ralement  pour  destination  d'ex^uter  toutes  les  constructions  n^cessaires  pendant  la 
guerre ;  de  r^tablir  les  fortifications  de  toute  nature,  tant  sur  les  postes  isol^,  que 
sur  les  principanx  debouch^  et  dans  Tint^rieur  du  pays ;  de  d^uire  tons  les  ouvragea 
de  cette  nature  appartenant  it  Tennemi,  lorsque  cette  destruction  n'a  pu  s'effectner 
entidrement  par  le  feu  de  Tartillerie ;  de  reparer  ou  de  construire  les  ponts  fixes,  les 
digues  et  les  routes  ou  autres  moyens  de  communication ;  de  les  d^tmire  I'ils  nous 
sont  nuisibles.  Les  troupes  du  g^nie  doivent  done  aider  k  d^truire  tous  les  obstacles 
naturels  ou  artificiels  qui  servent  it  la  d^ense,  ou  it  les  construire  s'ils  deviennent 
n^cessaires.  Les  toldats  du  g^nie  sont  par  cons^uent  plutdt  des  ouvrien  que  det 
combattants,  et  ils  ne  portent  des  armes  que  pour  leur  defense  personnelle ;  car  pen- 
dant leurs  travaux,  ils  sont  proteg^  par  d'autres  troupes.  Cependant,  ce  serait  oom- 
mettre  une  grande  injustice,  que  de  ne  pas  placer  cette  dasse  si  estimable  de  soldats 
an  mSme  rang  que  les  grenadiers,  les  cuirassiers  et  les  canonniers ;  car  il  ne  suffit  paa 
que  les  troupes  du  g^nie  ex^tent  avec  adresse  et  c^^t^  les  travaux  qui  leur  sont 
ordonn^ ;  mats  elles  sont  presque  toujours  obligte  de  le  faire  dans  des  ciroonstanoes 
difficiles,  et  mSme  sous  le  feu  de  Tennemi ;  ce  qui  exige  un  grand  sang-froid  et  une 
intrepidity  ^gale  k  ^e  qu'on  pent  d^sirer  des  autres  soldats. 
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SECTION    I. 
BNOINBBR,   CrVIL,   OBNBRALLT.f 

This  profession  may  almost  be  said  to  have  originated  in  England  within  the 
last  century.  Before  the  middle  of  the  last  century,  whenever  the  prospect  of 
great  profit  induced  individuals  or  bodies  corporate  to  undertake  extensive  systems 
of  drainage,  and  for  this  purpose  to  call  for  the  assistance  of  an  engineer,  recourse 
was  generally  had  to  those  great  masters  of  hydraulic  engineering,  the  Dutch. 
True  it  is  that  some  solitary  exceptions  have  occasionally  been  found;  men  who, 
like  Sir  Hugh  Myddleton,  combined  a  speculative  turn  of  mind  with  some  mechanical 
knowledge,  and  to  these  two  qualities  added  an  untiring  energy  of  purpose  leading 
them  to  persevere  in  any  undertaking,  even  under  the  most  discouraging  circum- 
stances. But  these  men  were  rare  instances  of  a  peculiar  talent,  which,  though  it 
thus  displayed  itself  occasionally,  was  far  too  uncommon  a  gift  to  allow  the  possessors 


*  From  No.  73,  third  aeriet,  of  the  '  Joomsl  det  SdencM  M UiUdret,'  p.  W* 
t  By  Capt.  Sir  William  DeoiMm,  R.E. 
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of  it  to  form  t  diss  or  profeuion.    The  case  ii  very  different  now :  t  denumd  Ibr  thh 
peculiar  taleut  hu  been  created  by  the  extraordinary  derdopment  of  oar  tywUm  of 
internal  communication,  u  well  as  by  the  application  of  iteam  to  thepurpoiea  of  oar 
manufactures ;  and  employment  is  now  found  for  hundreds  where  one  wna  tafllcient 
not  fifty  years  ago  for  the  whole  business  of  the  country.    So  great  indeed  baa  been 
the  demand,  that  the  profession  may  be  said  to  be  divided  into  two  distinct  bodies, 
viz.,  those  who  turn  their  attention  to  subjects  which  come  more  ptrticularly  within 
the  scope  of  the  duty  of  a  Civil  Engineer,  such  as  docks,  bridges,  canali,  nil-RMuls,  &c^ 
and  those  who  devote  themselves  wholly  to  the  manulaetnre  of  machinery.    The 
duties  which  are  involved  in  the  practice  of  these  two  branches  of  the  profeaaonv 
though  apparently  dissimilar  in  character,  are  yet  founded  upon  the  aame  general 
principles ;  and  the  acquirements  which  are  necessary  to  enable  the  indiridanl  of 
one  class  to  distinguish  himself,  or  even  to  practise  his  profession  with  a  moderate 
chance  of  success,  will  be  found  equally  necessary  for  those  of  the  other  claaa. 

These  acquirements  are  partly  abstract  and  theoretical,  and  partly  experimental  or 
practical.  A  Civil  Engineer  should,  in  addition  to  the  knowledge  reqnfaned  to  fit 
htm  as  well  as  others  for  the  active  duties  of  life,  have  such  a  knowledge  of  mathe- 
matics as  will  enable  him  to  investigate  as  well  as  to  apply  the  rolea  laid  down  by 
Writers  on  those  branches  of  the  mixed  sciences  to  which  his  attention  will  moat 
frequently  ))c  drawn.  He  should  be  well  acquainted  with  the  principles  of  mechanics, 
hydraulics,  and  indeed  with  all  the  branches  of  natural  philosophy :  a  certain  amonnt 
of  chemical  knowledge  will  be  found  very  valuable;  he  should  be  able  to  draw 
neatly,  and  should  understand  the  principles  of  projection  upon  which  all  engineer- 
ing drawings  are  constructed ;  a  general  knowledge  of  the  principles  of  architectnre 
will  also  be  essential.  Having  acquired  the  requisite  amonnt  of  theoretical  inforaia* 
tion,  the  next  btep  is  to  gain  that  practical  knowledge  which  is  essential  in  order  to 
the  proi>er  application  of  this  information.  The  best  mode  of  gaining  this  experience 
is  to  enter  into  the  employment  of  some  eminent  man  in  the  profesrion,  in  whoee 
office  there  will  be  every  opportunity  offered  to  the  young  beginner  of  witnessing  the 
mode  in  which  the  various  descriptions  of  work  are  carried  on.  He  will  there 
lie  employed,  first  as  a  draftsman,  in  copying  drawings;  as  he  becomes  more 
acquuiiitrd  ys\{\\  practical  details,  he  will  have  more  responsibility  thrown  upon  him, 
and  be  placed  in  charge  of  works,  at  first  of  small  importance,  but,  by  degrees,  of 
those  of  such  iiingnitiidc  as  will  require  ail  his  theoretical  knowledge,  and  all  the 
practical  cx])orience  he  may  have  gained,  to  enable  hiui  to  carry  out  the  work  to  the 
satisfaction  of  his  employers :  he  should  cultivate  a  habit  of  observation,  and  make  a 
point  of  taking  ample  notes  and  sketches  of  whatever  he  may  see  which  in  any  way 
bears  upon  his  profession.  Having  thus  by  degrees  acquired  a  sufficient  amount  of 
information  to  give  him  a  confidence  in  his  own  judgment  upon  any  subject  which 
may  be  submitted  to  him,  and  having  become  known  as  an  active  and  intelligent 
agent  of  others,  he  will  very  possibly  be  called  upon  to  plan  and  execute  a  work 
himself,  and  then,  by  degrees,  with  industry  and  activity,  may  work  his  way  upwards 
in  a  profenion  where  merit  alone  can  lead  to  dUtincHon, 

The  course  of  the  man  who  devotes  himself  to  the  machinery  branch  of  the  profes- 
sion differs  but  little,  up  to  a  certain  point,  from  that  just  described :  his  theoretical 
acquirements  should  be  the  same,  but  the  practical  part  of  his  education  will  commence 
at  the  bench,  where  he  will  learn  the  use  of  all  the  tools  and  machinery  by  working 
at  them  with  his  own  hands :  he  will  then  be  placed  in  the  drawing  room,  and  go 
through  much  the  same  routine  of  instruction  as  before  described,  and  will  by 
degrees  work  his  way  up  to  the  position  of  foreman ;  then,  distinguishing  himself  by 
a  [K)wcr  of  applying  general  principles  to  particular  cases,  will  shew  himself  capable 
of  assuming  the  direction  of  an  establishment  for  the  manufacture  of  machinery. 
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SECTION    II. 

ENOINEBB,   CIVIL — SHE  A  Iff- BO  AT.* 

A  Steam-Boat  Engineer  is  a  person  employed  to  keep  the  steam  engine  or  engines 
of  a  steam  vessel  in  as  efficient  a  state  as  possible,  and  to  superintend  their  working. 

He  must  set  the  engines  to  work,  regulate  their  speed,  and  stop  them  as  may  be 
required.  His  duties  while  the  engines  are  at  work  are  various.  He  must  take  care 
that  every  moving  part  is  properly  lubricated;  that  no  steam  is  allowed  to  pass 
through  valves  or  joints  that  ought  to  be  steam-tight ;  that  no  air  is  permitted  to 
enter  into  any  of  the  parts  of  the  engine  where  it  is  essential  that  a  vacuum  should  be 
kept  up ;  and  that  none  of  the  bolts,  or  pins  or  keys,  work  loose  by  the  vibration,  and 
shift  their  position,  or  come  out  of  their  places.  lie  must  also  take  care  that  none 
of  the  working  parts  become  overheated  by  any  undue  amount  of  friction,  arising 
from  any  want  of  proper  lubrication,  any  excessive  tightness,  or  any  other  disturbing 
cause ;  and  if  they  should  become  overheated,  he  must  take  prompt  and  energetic 
measures  to  remedy  the  evil,  and  prevent  any  serious  consequences  arising  therefrom. 
He  must  from  time  to  time  carefully  observe  the  effect  produced  by  the  gradual  wear 
of  the  working  parts,  so  that  if  the  truth  or  accuracy  of  any  of  these  seems  to  be 
materially  affected,  he  may  take  steps  to  rectify  the  defects  when  lying  up  in  harbour. 
H  e  must  also  be  careful  to  observe  if  the  frame  of  the  engine  ever  begins  to  move 
or  work  in  any  way,  and  endeavour  to  discover  the  cause,  in  order  that  it  may  be 
remedied  when  the  engines  are  at  rest.  One  of  the  most  important  of  his  duties  is 
to  take  care  that  the  engines  are  kept  clean,  and  any  grit  or  dirt  prevented  from 
getting  into  the  bearings  or  moving  parts :  he  must  wipe  away  all  oil  and  grease 
most  carefully  and  completely  as  soon  as  they  have  passed  through  the  bearings, 
and  prevent  them  from  running  down  the  rods  or  remaining  about  the  engine. 

The  boiler  requires  his  unremitting  and  particular  attention,  in  order  that  the 
proper  supply  of  steam,  neither  too  much  nor  too  little,  may  be  generated  for  the 
engine.  To  insure  this,  the  management  of  the  fires  must  be  duly  attended  to,  both 
in  the  supply  of  coal  in  the  proper  quantities  at  the  proper  intervals,  and  in  the 
periodical  clearing  of  the  fires  from  the  earthy  matters  of  the  coal,  which  may  have 
become  vitrified  in  the  furnace  and  formed  what  are  called  clinkers.  By  due  atten- 
tion to  the  former,  the  smoke  in  all  well-proportioned  boilers  may  be  very  greatly 
abated,  and,  by  due  attention  to  both,  the  consumption  of  fuel,  when  the  engines  are 
prevented  (by  a  strong  head  wind,  or  by  the  deep  immersion  t  of  the  paddle-wheels 
on  the  commencement  of  a  long  voyage)  from  making  the  proper  number  of 
strokes,  and  thus  using  the  proper  amount  of  steam,  may  be  reduced  in  an  equal  or 
greater  degree  than  has  taken  place  in  the  consumption  of  steam.  The  due 
and  constant  supply  of  water  to  the  boiler,  to  compensate  for  the  constant  evapora- 
tion of  the  water  in  the  formation  of  the  steam,  must  be  assiduously  attended  to. 
Another  of  the  most  important  of  the  duties  of  a  Steam-Boat  Engineer,  during  the 
time  that  the  engines  are  at  work  on  a  voyage  at  sea,  and  the  last  which  we  shall 
mention  here,  is  to  attend  to  the  degree  to  ^hich  the  water  in  the  boilers  may 
become  saturated  with  salt  by  the  continued  evaporation  which  is  going  on,  and  to 
take  care  that  this  saturation  is  not  allowed  to  be  carried  to  such  an  extent  as  that 
a  de|K)sition  of  the  salt  and  other  matters  contained  in  sea  water  should  take  place. 
After  the  boilers  have  been  in  operation  for  three  or  four  hours  in  salt  water,  to 


*  CommunieatMi  by  Captain  Sir  Wm.  Deniaon,  in  connection  with  the  preceding. 

This  article,  though  specifically  arranged  in  reference  to  ateam  vessels,  nerertheleas  gives  noch  of 
the  sort  of  routine  that  is  generally  applicable  to  all  staam  enginea,  mill-work,  rail-nnda,  naine- 
pumps,  &c.,  &c. — Ed. 

t  llie  avoidance  of  which  is,  of  course,  one  great  advantage  of  the  system  of  screw  propulsion.— 
Ki. 
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that  the  water  in  them  has  become  brine,  he  onght  to  test  the  strength  of  It.  that 
is,  he  ought  to  ascertain  the  degree  of  saturation  to  which  it  has  reached,  and 
continue  this  examination  periodically,  whether  the  engines'  are  fitted  with  an 
apparatus  for  the  continuous  discharge  of  a  portion  of  the  brine,  to  be  exchanged 
for  a  portion  of  sea  water,  or  whether  this  system  of  exchange  is  left  entirely  at 
his  discretion,  to  be  attended  to  by  means  of  the  common  blow-off  cocka.  The  beat 
test  is  the  common  hydrometer,  though  the  thermometer  has  hitherto  been  more 
commonly  applied  to  this  purpose,  as  the  brine  is  considered  to  be  of  a  proper 
strength  when  it  boils  under  atmospheric  pressure  at  a  temperature  2**  higher 
than  that  at  which  the  common  sea  water  will  boil  at  the  same  time,  under  the  aame 
circumstances. 

Before  coming  into  port,  it  may  occasionally  be  adTantageona  to  take  indicator 
diagrams,  to  see  whether  the  action  of  the  valves  etmimuet  to  be  correct ;  as  we 
presume  that  this  was  ascertained  to  be  the  case,  and  that  the  completeaeaa  and 
effectiveness  of  all  the  parts  were  ascertained  at  the  first. 

The  duties  of  a  Steam-Boat  Engineer,  on  arriving  in  port  after  a  long  voyage,  are 
also  various,  and  equally  important  with  those  he  has  to  perform  when  oat  at  aea. 
Immediately  on  coming  to  anchor,  it  is  a  good  practice  to  teat  the  tightneaa  of 
the  steam-valves  and  pistons,  by  putting  them  in  such  a  position  that  it  can  be  aeen 
if  they  allow  any  steam  to  pass  when  it  ought  not  to  do  so.  If  any  tmperfectiona  in 
these  the  most  vital  parts  of  the  engines  are  discovered,  he  must  draw  out  the 
valves,  or  lift  the  cylinder  covers,  to  get  at  the  pistons,  and  rectify  the  defects  in  the 
best  manner  that  he  can  with  the  means  within  his  power.  He  shoald  also  occap> 
sionally  examine  all  the  interior  parts  of  the  engines,  and  rectify  any  incipient 
defects.  He  nmst  now  also  rectify  any  want  of  truth  in  the  parallel  motion  or  in  any 
of  the  shafts  or  working  parts  caused  by  wear,  and  tighten  or  make  good  any  of  the 
fastenings  of  the  frame  if  he  has  found  them  to  be  loose,  and  put  to  rights  any  other 
such  defects.  Any  parts  subject  to  corrosion  should  be  carefully  examined,  cleaned, 
and  dried,  and  painted  if  need  be.  The  water  should  be  blown  off  ont  of  the  boilert 
as  completely  as  possible,  and  all  ashes  and  soot  thoroughly  cleaned  out  of  the  fur- 
naces and  flues.  The  furnaces  and  flues  must  then  be  thoroughly  examined,  and  the 
slighle&t  leak  or  defect  that  can  be  discovered  made  good :  it  is  especially  important 
in  a  boiler  to  stop  these  defects  at  the  first,  as  otherwise  they  spread  very  rapidly. 
No  pains  should  be  spared  to  discover  any  suspected  leak  of  steam  on  the  top  of  the 
boiler,  as  nothing  tends  more  to  corrode  and  destroy  a  boiler  than  this.  Inside  the 
boilers,  any  scale  that  may  have  been  deposited  from  the  brine  having  been  allowed  to 
become  too  strong  roust  be  removed,  and  the  whole  thoroughly  cleaned  out  from  every 
part  of  the  boiler,  from  below  as  well  as  from  the  tops  and  sides  of  the  furnaces  and 
flues.  The  take-up,  the  inside  of  the  steam-chests,  and  of  the  roofs  of  the  boilers, 
which  are  the  parts  most  subject  to  corrosion  from  the  interior,  should  be  very  care- 
fully examined,  and  after  being  duly  scraped  and  cleaned  and  dried,  they  should  be  well 
painted  with  two  or  three  coats  of  red-lead,  or  done  over  with  some  other  preservative. 

The  paddle-wheels  should  also  be  thoroughly  examined,  and  any  broken  floats  or 
hook-bolts  replaced  by  new  ones.  The  whole  of  the  iron-work  should  be  thoroughly 
scraped  and  cleaned,  and  when  dry,  painted  with  three  coats  of  red-lead,  or  done  over 
with  black  varnish,  once  every  four  months  at  least.  When  in  harbour,  especially  if 
lying  in  a  stream  or  tideway,  the  wheels  ought  to  be  turned  round  every  three  or 
four  flays,  to  change  the  parts  exposed  to  the  action  of  the  water,  and  thus  pre- 
vent corrosion. 

He  must  now  also  get  his  supply  of  stores  made  good,  so  as  to  be  ready  for  another 
voyage. 

To  qiuilify  an  Engineer  to  perform  these  duties,  he  should  be  trained  as  a  mechanic. 
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and  be  a  fair  workman  in  iron,  brass,  and  wood.  He  should  be  able  to  work  not 
only  at  the  lathe  or  vice,  but  also  at  a  smith's  forge.  His  education  should  be  such 
as  to  make  him  able  to  keep  accounts,  and  make  notes  in  his  log  of  all  that  occurs  in 
the  engine-room.  He  should  have  sufficient  knowledge  of  mechanical  drawing 
to  enable  him,  in  the  event  of  any  important  part  of  the  engines  being  broken 
when  at  a  distance  from  any  manufactory,  to  make  such  a  drawing  of  it  as  would 
enable  a  manufacturer  to  replace  it.  He  should  have  some  knowledge  of  the  first 
principles  of  mechanics,  a  general  knowledge  of  the  leading  principles  of  hydrostatics, 
hydraulics,  and  pneumatics,  without  which  he  cannot  fully  understand  many  of  the 
principles  carried  on  in  the  engine,  and  on  which  its  power  depends.  Some  know- 
ledge of  heat,  of  the  theory  of  combustion,  of  ebullition,  and  of  evaporation,  may  also 
be  reckoned  as  almost  indispensable;  to  which  should  be  added,  if  possible,  an 
acquaintance  with  the  subject  of  steam,  especially  as  regards  its  temperature,  pressure, 
and  latent  heat. 


EPAULEMENT. — It  is  necessary  to  notice  this  word,  from  the  oonfnsion 
which  a  common  misapplication  of  it  is  apt  to  produce.  In  the  true  sense  of  the  term, 
it  implies  the  thouldert  or  returns  made  at  the  flanks  of  batteries,  or  at  the  extremi- 
ties of  parallels;  whereas  it  has  been  erroneously  used  to  signify  the  parapet  or 
merlon  of  the  embrasures,  to  which  these  epaulements  are  appended. 

EPROUVETTE. 

GENERAL   INSTKUCTIONS    RELATIVE  TO  THE   PROOV   OV   GUNPOWDER  WITH    GUN 

AND    MORTAR   EPROUTBTTES. 

1.  Gun  Eprouvettes  are  to  be  used  at  all  stations  for  the  proof  of  gunpowder,  either 
large  or  fine-grained.  The  Mortar  Eprouvettes  are  only  to  be  used  at  Waltham  Abbey, 
Purfleet,  Portsmouth,  and  Devonport. 

2.  Five  rounds  of  each  quantity  of  powder  to  be  proved  is  to  be  the  minimum  of 
rounds  for  proof  in  Ireland  and  at  Foreign  Stations. 

3.  At  Portsmouth  and  Devonport,  five  rounds  also  to  be  fired ;  but  at  Waltham 
Abbey  and  Purfleet,  where  proofs  are  so  frequent,  (especially  in  time  of  war,)  and 
where  the  modes  of  proof  are  so  well  understood,  three  rounds  will  be  sufficient,  ex- 
cept in  such  cases  as  the  Officers  of  the  Department  see  good  reason  to  extend  tho 
number  of  rounds. 

4.  The  proof  of  powder  in  store  to  be  made  annually,  at  the  most  favourable  season 
of  the  year.  The  Reports  are  to  be  forwarded  to  the  Director-General  of  Artillery  to 
as  to  be  received  by  the  end  of  November  each  year. 

5.  As  a  general  principle,  the  powder  in  the  magazines  should  be  classed  in  lots  of 
100  barrels,  from  10  of  which,  taken  indiscriminately,  the  samples  for  proof  should 
be  drawn :  these  samples  are  to  be  well  mixed,  and  the  proof  to  be  made  from  the 
mixture.  Subsequent  proofs  for  the  same  lot  are  to  be  taken  fhmi  ten  other 
barrels,  so  that  by  degrees  the  whole  of  the  powder  in  the  magazine  will  be  sub- 
jected to  proof;  and,  as  far  as  can  be,  none  should  be  issued  but  such  as  has  been 
proved.  It  is  always  to  be  understood  that  such  barrels  are  to  be  prefinred  for 
proof  as,  from  local  circumstances,  may  be  presumed  to  be  in  the  least  good  con- 
dition. 

6.  In  the  event  of  the  samples  of  the  first  ten  barrels  not  coming  up  to  the  stand- 
ard, it  is  clearly  to  be  understood  that  the  remaining  90  barrels  are  not  to  be  oon- 
sidered  e^ioally  deficient  in  strength  wHhont  farther  tnaL 
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7.  Mlien  there  are  sercral  magazines  at  any  station,  a  proof  It  to  be  msde  of 
the  powder  contained  in  each,  in  the  proportion  of  1-1 0th,  as  before  explained  in 
No.  5. 

8.  In  addition  to  the  annual  proofs,  whenever  powder  is  landed  or  exchanged  from 
ships  of  war,  it  is  to  be  proved  as  soon  as  received,  in  order  that  its  strength  aa  well 
as  state  may  be  ascertained. 

9.  Within  the  general  principles  laid  down  in  reference  to  prooA,  the  Officer  on  the 
spot  is  at  liberty  to  exercise  a  discretionary  latitude ;  but  the  Report  is  to  be  apecif  c» 
shewing  clearly  what  has  been  done,  and  is  to  be  accompanied  by  such  remarks  at 
may  be  deemed  proper. 

10.  Although  the  proof  is  to  be  carried  on  under  the  immediate  orders  of  the  Com-  * 
manding  Officer  of  Artillery  at  the  station,  who  is  responsible  for  the  faithfol  adhe- 
rence to  these  regulations,  yet  the  returns  of  proof,  as  well  as  any  specifle  Reporta 
connected  with  them,  which  may  be  made,  are  to  be  sigpaed  by  the  respective  Officer*, 
who  are  equally  interested  with  the  Commanding  Officer  of  Artillery  in  the  dae 
preservation  of  the  powder. 

Memorandum. — The  proof  of  fine-grained  powder  by  firing  steel  balls  into  dm 
boards  is  to  be  discontinued,  and  such  powder  is  to  be  proved  by  the  gun  eproavette 
only. 

Office  qf  Ordnance,  2Sth  July,  1828. 


INSTRUCTIONS  POR  ADJUSTING  AND  REGULATING  THE  HALF-POUNDBa  GUN 
RPROUVKTTE,  FOR  ASCERTAINING  THE  STRENGTH  OF  POWDER  AT  THE  VARIOCS 
STATIONS   AT    HOME   AND    ABROAD. 

1.  The  frame  in  which  the  eprouvette  gun  is  suspended  is  to  be  set  horizontally  in 
both  directions  by  the  plummet  attached. 

2.  The  trucks  to  be  scotched,  to  prevent  any  motion  by  the  swinging  of  the  gnn 
when  fired. 

3.  Two  ounces  of  the  powder  to  be  proved  is  to  be  accurately  weighed,  and  then 
placed  in  the  ladle,  which  is  to  be  carefully  introduced  into  the  eprouvette,  and  pushed 
up  to  the  end  of  the  bore ;  the  muzzle  is  then  to  be  raised  until  the  bore  is  about  45**, 
so  as  to  let  the  charge  fall  to  the  bottom. 

4.  The  gun  being  placed  horizontally,  and  at  rest,  the  index  is  brought  by  means  of 
the  screw  to  0° ;  the  gim  is  then  fired  by  means  of  a  quick-match  placed  in  the  vent, 
and  the  arc  of  vibration  noted  in  degrees  and  tenths.  This  being  repeated  not  less 
than  three  times  at  stations  at  home,  and  fi>*e  times  at  stations  in  Ireland  and  abroad, 
the  result  will  be  the  average  comparative  strength,  wliich  should  be  nearly  as 
follows : 

Charge. 

With  new  large-grained  Service  powder 2  oz.    •    .    21° 

With  large-grained  powder,  issued,  but  returned  into 

store,  and  considered  serviceable 2  oz.    •    .    20**  5' 

With  fine-grained  powder,  new 2  oz.    •    .    26' 

With  fine-grained  powder,  returned  into  store  .    .     .     2  oz.     .     .    24' 
b.  In  repeating  the  several  rounds  of  proof,  should  the  zero  on  the  graduated  are 
not  correspond  with  the  index,  as  in  No.  4,  the  gun  is  to  l>e  moved  backward  or  for* 
ward  until  they  do  correspond ;  but  the  screw  of  the  index  is  upon  no  account  to  be 
altered  after  the  first  round. 

6.  It  is  of  much  consequence  to  keep  the  bearing  and  other  parts  of  the  spindle 
clean  and  well  oiled,  so  as  to  produce  as  uniform  a  friction  as  possible;  H  is  tbaie. 


)*» 
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fore  desirable  to  make  the  gun  swing  for  some  minutes  when  in  its  place,  and 
adjusted  for  firing,  previous  to  the  trial  of  the  powder,  that  every  part  may  find  its 
proper  bearing. 

7.  The  gun  ought  to  be  fired  immediately  after  being  loaded. 

8.  The  gun  is  to  be  regularly  sponged  after  each  round ;  and  after  every  proof  of 
the  sample  of  powder,  it  is  to  be  well  washed  out  and  dried  before  another  sample  is 
proved. 

MemoroMdmm,'— The  tests  required  for  the  approval  of  all  new  powder,  merchants' 
or  otherwise,  are  the  same. 

The  powder  is  delivered  in  lots  varying  from  82  to  100  barrels ',  every  barrel  of 
each  lot  is  opened  for  inspection  and  examination  by  hand :  it  must  be  firm  in  the 
grain,  not  easily  reduced  to  a  powder  by  pressure :  it  should  be  as  free  from  dust  as 
possible,  which  is  usually  ascertained  by  taking  some  from  each  barrel  in  a  bowl, 
pouring  it  again  into  the  barrel,  and  watching  whether  the  dust  rises  in  any  undue 
quantity.  If  it  passes  this  test,  its  specific  gravity  is  tried  by  weighing  it  in  a  eobietl 
box  of  one  foot :  it  is  poured  from  any  barrel  of  the  lot  lighilp  into  the  cube,  and  it 
should  not  weigh  less  than  55  lbs. 

A  small  quantity  is  then  taken  from  ascA  band  and  mixed  as  a  firmff  tampte  lor 
the  whole  lot  of  82  or  100  barrels:  this  is  'fired  irom  8-inch  mortars,  with  68  lbs. 
solid  turned  balls,  vrith  2-oz.  ehtarget^  at  45^ ;  the  average  range  of  vrhicfa,  after  S 
rounds,  must  be  within  ^h  of  the  tangle  powder  made  at  Waltham  Abbey  annnaHy 
for  t)ie  year :  9  rounds  are  fired  from  the  Waltham  sample ;  3  at  the  eommencement 
of  the  proof,  3  in  the  middle,  and  3  at  the  end,  which  is  supposed  to  meet  the  changes 
of  the  day,  atmosphere,  &c 


Itt. 

225 

Snd. 
240 

WaUham  SampU. 
Srd.        Mean. 
212       225f 

laC. 

MerekmUt^  Powder. 
tad.       Sfd.       Ifean. 

246 
235 

224 
220 

222 
222 

230| 
225} 

251 

232      231      238    Passes. 

fDoes  not 

682 

219 

219      206      2 1 4}  <{  pass  below 

I  i  Jibs, 

Average  mean      227^ 
Deduct  ^th.        11 

216  Passing  point. 
The  same  rule  is  adopted  for  fine  and  large  grain. 
Ropal  Laiaraiory,  Uth  Jufy,  1852. 
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SECTION    I. 

"  Trouver  une  organization  d'unit^  d'Artillerie  (c'est  k  dire  de  la  batterie)  qui  ren- 
ferme  implicitement  les  formes  qu'elle  effecte  dans  la  guerre  de  campagne,  de  mon- 
tagne,  de  si^,  la  defence  des  places  et  des  cdtes." — Anonymoue,  in  20/A  voL  qf 
Journal  dee  Seteneee  MiUtaireet  Zrd  Seriee, 

The  British  Artillery,  whether  for  the  Field,  Garrisons,  Sieges,  or  the  Defence  of 

— ^— — ^— — ■-■  ..  ^^■^—        1^— —— ^■^i^— — — — ^— ^ 

•  By  MaHV-Gcnenl  Leiris,  C.B.,  B.E. 
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FortresMs,  or  Coast  Defences,  is  equipped  by  the  Department  onder  the  Director- 
General  of  Artillery  at  Woolwich.     (See  article  '  Artiller}/  Section  IL) 

The  simplicity  of  the  arrangement  adapted  since  the  peace  to  the  nature  of  our  Ser- 
vice, the  avoidance  of  all  specialities,  of  a  train  of  conductors  and  mechanici  distiuct 
from  the  artillerjmen,  is  not  understood  by  foreigner!,  nor  ii  the  composition  of  this 
Service  generally  known  at  home. 
Captain  Jacobi,  of  the  Prussian  Service,  in  his  work  on  Artillery,  states : 
"  It  is  diflScult  to  understand  the  composition  of  batteries  of  English  artillery,  as  all 
is  uncertainty  and  confusion  in  that  Service.  There  is  no  positive  mle  for  fixing  the 
number  and  nature  of  ordnance,  or  determining  the  supply  and  the  compoaition  of  the 
parks  and  reserves ;  all  is  abandoned  to  the  decision  of  the  General-in-Chief  com* 
mending  the  expedition." 

It  is  difficult  to  disabuse  the  minds  of  foreigners,  and  explain  the  working  of  the 
system  adopted  for  the  British  artillery,  so  imperfectly  understood  in  our  own  Ser- 
vice ;  hence  some  pains  have  been  taken  here  to  detail  the  equipments,  end  for  this 
purpose  Tables  have  been  framed  from  authentic  sources. 

It  has  been  before  shewn  that  the  pertormei  of  the  artillery  comprises  one  regiment 
for  the  general  organization  of  the  whole ;  that  Woolwich  is  the  anenel,  head- 
quarters, and  school  of  instruction ;  that  the  regiment  is  subdivided  into  battalions 
for  administrative  purposes,  and  those  again  into  troops  and  companies ;  the  latter, 
forming  jths  of  the  whole  force,  is  available  either  for  the  field,  garrison,  oout 
defences,  or  the  attack  of  places. 

The  company  or  troop  is  therefore  the  unit  in  the  artillery  that  the  battalion  ils  to 
the  infantry,  or  squadron  to  the  cavalry ;  the  number  of  companies  or  troops  heing 
increased  or  diminished  for  war  or  peace,  or  each  may  be  expanded  or  contracted, 
whether  for  garrison  or  field  duties. 

The  whole  scope  of  instruction  is  therefore  primarily  given  to  perfect  this  unit, 
whose  destiny  is  for  either  or  many  of  the  duties  which  may  probably  be  assigned 
to  it ;  and  after  leaving  the  head-quarters,  or  school  of  instruction,  the  Captain 
commanding  endeavours  to  keep  it  perfect  for  any  duties  which  circumstances  may 
assign  to  it. 

The  distribution  of  the  personnel^  under  the  arrangement  of  the  Deputy  Adjutant- 
General  of  Artillery,  depends  upon  the  exigency  of  the  service,  but  the  period  abroad 
is  regulated  to  a  certain  number  of  years,  so  that  the  company  (the  horse  artillery 
does  not  serve  in  the  colonies)  returns  to  head-quarters  to  be  recruited,  re-instructed, 
and  made  conversant  with  all  the  improvements  which  may  have  occurred  in  ten  or 
twelve  years. 

Recurring  to  the  subject  Equipment^  which  may  be  said  to  be  formed  on  the  com- 
bination of  the  Personnel  and  Materiel^ — the  question  appears  to  have  been  well 
considered,  in  1819,  by  a  Committee  of  General  and  Field  Officers  of  Artillery,  who 
entered  into  the  experience  of  the  previous  25  years,  and  it  is  probable  that  their 
opinion  will  be  the  basis  for  all  future  artillery  equipments,  with  trifling  modifications. 
The  following  principles  arc  founded  on  the  opinions  of  that  Committee,  with  some 
observations  rather  to  explain  the  Tables  of  Equipment,  and  render  the  subject 
familiar  to  all  branches  of  the  Service. 

The  article  *  '  Equipment  of  Artillery  *  is  given  under  the  following  heads  of  FiHd 
Artillery  and  Siege  Artillery :  the  equipments  of  artillery  for  the  *  Defence  of  For- 
tresses '  and  *  Defence  of  Coasts  *  are  explained  under  their  respective  heads,  aa 
neither  of  these  questions  was  considered  by  the  Committee,  nor  any  rule  established 
for  their  equipments  in  our  Service. 


*  See  Section  II.,  paragnph  2,  of  article  '  Artillery.* 
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8KCTION    II. — FIELD   ARTILLERY. 

1.  /TofM  ArtUkry,  ezpUuned  in  Table  I.,  gives  the  equipment  of  four  descriptions 
of  batteries  for  that  Service :  why  the  Committee  took  into  consideration  the  proba- 
bility of  12  or  9-pounder  brass  guns  being  adopted  does  not  appear,  and  they  gave 
no  opinion  upon  the  subject,  further  than  remariung  that  they  were  not  originally 
proposed  when  the  horse  artillery  was  constituted. 

2.  Bat  as  here  suggested,  on  examining  the  Tables,  it  will  be  seen  that,  deviating 
from  the  original  intentions,  the  heavy  equipments  lose  the  first  essential  of  horse 
artillery, — modiUip,  and  its  capability  of  acting  with  and  supporting  cavalry,  besides 
diminishing  in  the  application  of  12  and  9-pounder  guns  the  supply  of  ammunition 
from  ird  to  ith, — a  point  of  great  importance  to  this  force,  as  rapidity  of  firing  and 
the  consequent  necessary  supply  is  next  to  activity  of  movement.  It  is  considered, 
then,  that  the  6-pounder  gun  and  12-pounder  howitzer  should  be  preferred  for  the 
equipment  of  horse  artillery.* 

3.  The  Peace  Establishment  of  this  force  would  appear  to  comprehend  everything 
that  is  necessary  and  ad^ted  for  an  increase  to  that  of  War  and  active  Service. 

4.  Field  Foot  ArtiUery  may  be  said,  as  it  now  exists,  to  be  in  a  state  of  transition, 
and  expressly  organized  for  a  Peace  Establishment.  The  Tables  II.  III.  and  lY. 
are,  however,  framed  upon  a  supposed  war  equipment,  as  recommended  by  the 
Committee  of  Artillery  Officers  at  the  dose  of  the  last  war.  f 

5.  Table  II.  explains  the  equipment  of  four  descriptions  of  foot  artillery  field 
batteries,  from  the  9-ponnder  brass  to  the  3-pottnder  (both  inclusive)  of  6  pieces 
to  each  battery,  or  5  guns  and  1  howitzer,  which  has  been  deemed  the  most  con- 
venient combination  of  men,  horses,  and  ammunition,  for  that  armament,  as  regards 
economy  and  management,  and  is  especially  adapted  to  the  unit  or  company  upon 
the  War  Establishment. 

6.  The  most  efficient  battery  for  this  force  is  unquestionably  the  9-ponnder  with 
the  24 -pounder  howitzer,  when  the  country  permits  the  use  of  so  heavy  a  field  force; 
and  as  mobility  is  of  secondary  consideration  with  foot  artillery,  and  as  it  is  especially 
organized  to  act  with  infantry  and  support  its  movements,  the  ^eet  of  that  artillery 
is  the  first  essential. 

7.  Table  III.  is  an  equipment  of  reserve  field  batteries,  or  batteries  of  position,  the 
first  comprising  four  heavy  pieces  of  iron,  three  18-pounder  guns,  and  one  8-inch 
howitzer :  this  force  was  organized  in  the  latter  campaigns  of  the  Peninsular  War  for 
the  Attack  of  Posts,  and  if  associated  vrith  the  heavy  field  batteries  would  make 
a  formidable  siege  equipment  for  the  Attack  of  Posts  and  Placet  du  nunmemi.  The 
12.pounder  brass  gun  and  the  lately  introduced  32-pounder  hovritzer  form  a 
powerful  battery  of  reserve  or  position,  and  would  at  critical  periods  of  actions  be  of 
great  effect.  The  9-pounder  brass  guns,  and  24-pounder  howitzers,  batteries  of 
reserve,  are  for  auxiliary  batteries,  to  be  attached  or  posted  to  infantry  for  special 
purposes,  in  addition  to  those  acting  with  the  divisions,  and  forming  part  of  their 
strength.  One,  two,  or  more  of  these  9-pounder  batteries  of  reserve,  placed  in 
battery  under  favourable  circumstances,  would  effect  more  than  if  divided  over  the 
field  of  battle,  attached  to  particular  bodies  where  their  services  might  not  be 
available  from  the  nature  of  the  ground,  or  too  great  distance  from  the  important 
point ;  but  if  kept  in  hand  nntU  the  decisive  moment  arrives,  as  at  Waterloo,  when 


*  Notwithstanding  lo  much  has  been  said  on  this  point,  the  value  of  horse  artilleiy  may  be  eon- 
•idered  unduuinUhed. — Ed, 

t  With  some  slight  modifications  in  the  ammunition  to  tiut  pretent  airangsmtnti.— £A 
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24  pieces  were  placed  in  battery  to  repel  the  final  effort  of  the  enemy  and  inmra 
victory,  it  is  then  that  reserve  batteries  are  essential. 

8.  Table  IV.  gives  the  equipment  of  very  light  field-pieces  for  Colonial  and  Mountain 
services :  these  batteries  are  insignificant  in  every  way,  and  only  fit  to  be  employed 
in  taking  the  field  against  savages  or  an  insurgent  force,  when  the  jMwt/l^  of  artilleiy 
would  have  every  necessary  effect.  Many  circumstances  may  require  their  equip- 
ment in  our  Service ;  therefore  their  nature  is  explained  in  this  Table.  Moantain 
artillery,  when  the  whole  is  carried  on  the  backs  of  animals  on  pack-taddles,  la 
extremely  difficult  of  application,  and  can  only  be  aueeenfuUy  mttd  la  tkme  ^A^dmrn* 
eountriet  where  the  mule  and  muleteer  are  trained  to  thU  apeciet  qftreauport ;  bat 
if  men.  unaccustomed  to  mules  and  the  animals  to  them,  attempt  to  move  with 
mountain  artillery,  a  scries  of  difficulties  will  arise,  which  can  only  be  nndentood  hj 
those  who  have  witnessed  the  operation. 

The  Plates  of  article  '  Carriage '  refer  to  field  artillery  equipments;  and  TaUea  C  F. 
of '  Artillery '  explain  the  nature  of  the  ordnance,  their  weight,  and  ranges. 


SECTION    III. — SIEGE    ARTILLERY. 

Table  V.  is  a  detail  of  a  battering  train  of  100  guns  of  heavy  iron  ordnance,  in  Uie 
proportion  of  guns  -^ths  and  howitzers  and  mortars  -r^ths,  with  40  small  brass 
mortars.  The  ammunition  provided  is  1000  rounds  for  each  24-pounder  gun ;  1200 
rounds  for  each  12-pounder  gun;  10-inch  and  8-inch  sheUs;  600  rounda  for  each 
iron  mortar  and  howitzer;  and  200  rounds  for  each  brass  mortar:  thia  supply  ia 
exclusive  of  case  and  carcasses.  The  number  of  men  calculated  for  this  siege  equip- 
ment, as  necessary  to  give  three  reliefs  and  lal>oratory  duties,  is  1344,  or  15  eompaaiei 
of  artillery ;  and  the  calculation  is  based  upon  the  probability  of  }thB  of  the  asdnanee 
being  brought  into  play  at  one  time,  as  follows : 


Detail  of  Three  ReUefi, 

Non-coniniaaioiicd 
OlHcen  and  Men. 

Twenty-five  24-pounder  guns,  at  6  men  each 150 

Twenty  12-pounder  guns,  at  5  men  each 100 

Four  10-inch  howitzers,  at  6  men  each 24 

Sixteen  10-inch  mortars  and  8-inch  howitzers,  at  5  men  each  .  80 

Ten  8-inch  mortars,  at  4  men  each 40 

Total,  seventy-five  pieces  of  ordnance,  requiring   .    .      394 

3 

Total  for  three  reliefs 1182 

For  laboratory  duties 50 

Military  conductors 12 

Reserve  to  replace  casualties  and  bring  up  ammunition   .    .    .  100 

Total    ....     1344 

In  fiirther  explanation  of  Table  V.,  reference  is  made  to  the  article  <  Artillery/ 
and  to  the  Plates  of  the  article  *  Carriage ; '  from  which  some  judgment  may  be  formed 
of  the  immense  equipment  of  carriages  and  ordnance  necessary,  as  comprised  in  that 
Table,  for  a  Siege  Equipment  of  Artillery. 
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SECTION    IV. 

ABSTRACT   OP   A   REPORT   OP   A-  CGlililTTBB   OP   ARTILLBRT    OPPICBRS    ON    PIELD 
ARTILLBRT   BaUIPMBNTS,  WITH    RXUARKS   THBRBON. 

1.  These  remarks  may  be  deemed  an  act  of  supererogation  upon  the  opinions 
of  distinguished  persons  whose  experience  embraced  a  period  of  fifty  years,  in  the 
latter  half  of  which,  field  artillery  may  be  said  to  have  been  created  and  perfected. 
The  substance  of  the  Report  (which  is  printed  in  italics)  is  limited  to  such  matter  as 
may  be  considered  instructive  and  useful  to  the  Service  generally. 

2.  Compontion  qf  Field  Baiteriet. — The  equipment  to  be  5  guru  and  1  howitzer 
for  brau  ordnance,  and  3  gunt  and  1  howitzer  for  iron. 

3.  As  no  explanation  is  given  why  this  arrangement  has  been  adopted  as  a 
principle,  it  may  be  remarked  that  it  can  be  deviated  from  when  circumstances 
recommend  the  change  to  8  or  9  pieces  for  field  foot  artillery  by  augmenting  the 
companies  firom  90  to  120  men,  which  t\^e  permanent  complement  of  5  Officers 
seems  calculated  to  command.  The  horse  artillery  batteries  may  be  limited  to 
6  pieces;  but  when  the  divisions  of  infantry  are  larger,  and  the  country  favours 
a  larger  proportion  of  artillery,  the  question  may  be  whether  the  field  foot  batteries 
should  not  be  in  preference  8  pieces,  comprising  six  9-pounder  guns  and  two 
24-pounder  howitzers,  rather  than  give  to  each  division  two  batteries  of  6  each, 
and  provide  for  the  difference  in  batteries  of  reserve,  as  adverted  to  in  Section  II., 
paragraph  7. 

The  supposition  of  having  howitzer  batteries  of  reserve  presents  this  difficulty,  or 
rather  objection,  that  they  do  not  carry  any  round  shot,  and  are  therefore  unequal 
to  fulfil  all  the  duties  of  reserve  batteries  or  batteries  of  position* 

4.  Number  of  Carriagee  and  Roundt  per  Gun  for  Field  Batteriee. — The  latter 
regulatet  the  former,  and  the  whole  eompoeed  aefbttowe: 


Batteriee  of  IS-pr,  gunt  and  8-tii.  howitzere  .  . 
qf  \2'pr.  gunt  and  5|.m.  howitzert .  . 
qf  9-pr,  gunt  and  bl'in,  howitzert  .  . 
qf  ^pr,  heavy  gunt  and  b\4n,  howitzert 
qfS'pr,  light  gunt  and  4§-m.  howitzert 
qfZ'pr.  heavy  gunt  and  4{«tn.  howitzert 
qfZ'pr,  light  gunt  and  4f-m.  howitzert 
qfS'pr,  light  gunt  and  4{*tn.  howitzert 
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In  addition  to  the  above,  it  watpropoted  that  a  ttqtplyfbr  a  tix  montht*  eonaumption 
thould  be  at  leattfour  timet  the  above, 

5.  The  arrangement  and  distribution  of  ammunition  is  principally  departmental, 
and  exceeds  the  purposes  of  this  work. 


*  G,  Gun ;  H,  Howitter. 
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6.  Honing  field  batierief  for  foreign  ienriee  was  regmlmted  tgttm  ike  prime^ik  9f 

providing  for  every 

l^-pounder  gun  and  8-mcA  howitzer    •.••.•••    10  koram.* 
12,  9,  and  heavy  G-powtder  gun,  and  2i'P<nmder  kowitier   •      8      ,, 
Light  6-poundert  heavy  Z-pounder  gun,  and  \2-pr.  howitier       6       „ 
Ail  four-wheeled  carriagei  belonging  to  field  batteriet      .    ,      ^      „ 
T^e  reaaom  given  fbr  adopting  thia  arrangement  were,  that  entering  om  m  caayyn 
will  not  be  the  guide  fbr  horsing  batteries,  with  good  roads,  stables,  andf^urmge;  kmi 
when  the  animals  are  exposed^  traversing  bad  roads  with  a  precarious  smpp^  sf 
forage  will  form  the  principles  to  regulate  the  number,  and  that  by  rather  over" 
horsing  the  lighter  carriages  attached  to  each  battery,  the  animals  qf  the  gun  and 
ammunition  carriaget  will  be  kept  effective,  and  the  Officer  in  command  prevenied  < 
the  necessity  of  requiring  aid  from  the  iffantry,  and  the  artillery  nunemsnis  kepi 
from  inteffering  in  obstructing  the  former, 

7.  The  only  observation  offered  is  to  draw  attention  of  the  General  Officen  and 
Staff  Officers  to  the  vast  supply  necessary  to  a  field  battery, — of  importance  in  the 
accommodation  and  provision  for  forage. 

8.  Drivers, — The  Committee  assumed  the  principle  that  one  Company  ofArtiOery, 
consisting  of  5  Officers^  1  company  serjeani,  2  other  Serjeants,  3  corporais,  6  hom^ 
bardierSy  2  drummers,  and  90  gunnert^'f  was  not  more  than  adeguate  to  the  senrieo  ^ 
a  ^-pounder  battery ^  being  that  in  motl  general  use ;  and  as  the  l2»ponnder  baiiery 
will  require  a  little  more,  and  the  light  B-pounder  battery  may  be  worked  with  m  less 
proportion,  they  adhered  to  the  principle  qf  a  company  per  battery ;  and  that  the 
artillery  drivers  must  be  kept  distinct,  as  they  are  liable  to  separation  m 
of  service;  and  that  ther^ore  the  equipment  qf  afield  battery  will  take  a  few 
non-commissioned  officers  and  soldiers  than  it  might  require  ff  formed  into  one  body 
constantly  acting  together,  as  in  the  Service  qfthe  Continental  Powers,  and  in  ewr 
Royal  Horse  Artillery. 

9.  Notwithstanding  the  opinion  thus  given  upon  the  previous  practical  working  of 
a  Field  Foot  Artillery  in  the  British  Service,  it  may  be  remarked  that  this  arrange- 
ment has  been  subverted,  and  the  present  organization  of  a  Company  of  Artillery  is 
of '  Gunner'  and  *  Driver,'  in  which  the  men  are  capable  of  acting  in  either  capacity. 
This  change  was  probably  threefold :  Ist,  to  disembody  a  defectively  organized  force ; 
2nd,  experimentally ;  and  3rd,  as  a  Peace  Establishment.  It  is  considered,  bowefer, 
that  in  the  event  of  a  ^Var,  a  Corps  of  Drivers,  or  Field  Train,  must  be  re-organized, 
as  a  necessary  and  a  useful  adjunct  to  the  Artillery ;  for  the  former  body,  the  Corpa 
of  Drivers,  was  brave  and  effective,  considering  the  duty  of  a  driver  is  more  passive 
than  active,  and  hence  requires  a  greater  proportion  of  determination.  Probably  in 
the  rc-organization  of  a  Corps  of  Drivers,  the  Officers  of  the  Royal  Artillery  would  be 


*  The  Duke  of  Wellington  appeared  averse  to  this  very  large  demand  of  honea,  aa  inconaiatent 
with  the  meant  of  almoit  any  country ;  and  latterly,  in  the  French  Serriee,  six  b  tbe  iwriiw^ 
number  of  horses  allowed  to  Field  Artillery,  even  for  is-puiindem  and  6-ineh  bowitaera,  upon  tb« 
principle  that  rapidity  of  movement  cannot  in  any  case  be  required  for  those  piecea,  and  that  tiM 
men  should  be  always  on  foot. 
t  The  strength  at  present  (Jan.,  1853)  is 

5  Officers, 
1  Colour- Serjeant, 
4  Seijeants, 
4  Corporals, 
4  Bombardiers, 
130  Gunner*  and  Drivers, 
3  Drummers  and  Trumpeter*. 

TuUl    .     .  Uu 
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attached  to  them,  much  in  the  same  way  that  the  Companies  of  Safipen  are  officered 
by  the  Engineers  in  oar  Service;  and  thus,  whether  a  Driver  Officer  or  Artillery 
Officer,  or  by  whatever  appellation  he  may  be  termed,  he  would  take  his  place  in  the 
command  of  the  battery  according  to  his  rank.  It  must  be  obvious  to  every  one 
practically  acquainted  with  the  Artillery  Service  that  the  efficient  foot  artilleryman  or 
gunner  must  be  disqualified  in  many  respects  for  a  driver ;  that  the  one  should  be  tall 
and  powerful,  and  the  other  short  and  compact ;  and  in  the  enlistment  of  a  large  force 
for  a  War  Establishment,  the  consideration  of  being  able  to  recruit  from  that  standard 
of  height  sufficient  for  a  driver,  whose  destiny  is  exclusively  for  a  field  train,  is  id 
great  importance. 

10.  Arms  qf  JrtiOeiymm  wmd  Driven.  —  7^  Committer  reeommmd  a  Mter 
deieriptkm  qfrnpord,  and  thai  the  drhen  $kould  be  armed, 

11.  This  is  a  subject  delicate  to  touch  upon,  as  the  Artillery  evince  a  particular  dis- 
like to  have  their  batteries  encumbered  with  small  arms ;  nevertheless  it  is  suggested 
that  the  carbine  should  be  the  arm  of  the  gunner,  even  with  the  field  batteries ;  and 
the  facility  with  which  it  might  be  slung  on  the  waggon  removes  the  principal  objec- 
tion. The  importance  of  being  able  to  clear  or  feel  the  way  in  the  movements  of  a 
battery  without  the  assistance  of  infantry,  and,  if  attacked  by  light  cavalry,  of  having 
the  means  of  intrenching  themselves  among  their  waggons,  seem  strong  reasons  for 
adopting  the  carbine  as  an  arm  for  foot  artillery  under  all  circumstances.  It  appears 
as  consistent  as  furnishing  the  horse  artillery  with  cavalry  appointments,  on  the 
propriety  of  which  there  has  been  no  question. 

SECTION   V. 


irtiUery,' 


irtUlery,' 

and 

Vertical.' 


ABSTRACT  OF  0B8SEVATI0NS  WITH   REGARD   TO  THE   SaUlPMSNT  OF   A 

BATTERING  TRAIN. 

1.  Ordnance. — The  proportion  fixed  on  it  6  gune  to  4  heavy  mortare  and  howilzeref 
which  t  in  the  contideration  qf  the  Commit tee^  may  in  general  be  adhered  to  with 
propriety!  ttnd  they  are  borne  out  in  thie  opinion  by  ourprinc^l  armamenie  during 
the  late  war,  at  well  at  by  the  more  modem  French  detailt  for  equqtping  Battering 
Traint. 

2.  In  the  article  *  Artillery '  of  this  work.  Section  V.,  it  has  been  shewn  that  in  a 
recent  ordinance  of  the  French  Army,  one-half  of  a  siege  equipment  is  composed  of 
heavy  mortars  and  howitzers. 

3.  The  Committee  likewite  recommend,  that  with  every  battering  equipmtfnt  ihert 
thould  be  a  portion  qf  email  mortart  and  howitzert,  in  the  proportion  qfat  leatt  ONfw 
third,  and  their  calibre  thould  correspond  with  the  heavy  artiOery  employed, 

4.  This  affords  an  opportunity  of  again  suggesting  the  introduction  of  the  6^  brass 
mortars  to  correspond  with  the  howitzer  lately  introduced,  and  disuse  of  the  4f,  as 
likewise  of  the  adoption  of  a  pierrier,  or  stone  mortar,  of  light  construction,  that  can 
easily  be  transported  to  the  third  parallel,  or  demi-parallel,  and  capable  of  pitching 
heavy  shells  a  short  distance  and  throwing  1-tb.  balls. 

5.  The  Committee  proposed  to  employ  with  battering  traint  iron  li^poundert 
8^  feet  long,  in  the  proportion  qf  one^thhrd  the  number  ofgunt,  being,  it  wot  cofi- 
ceived,  tuJJKciently  powerful  for  direct  fire  to  ditmouni  the  enennft  artillery,  at  wett 
at  for  firing  en  ricochet;  and  the  dimuUthed  weight  (^ammunition  it  an  important 
advantage  attending  the  employment  qf  thit  nature,  but  it  it  an  arrangement  that  can 
be  admitted  only  in  catet  where  there  it  an  adequate  number  qf  24'poundert ;  and  it 
would  therrfore  be  better  with  tmalTrguipmentt  that  all  the  gunt  thould  be  qfthe 
heavy  calibre. 
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6.  Table  V.,  which  accompanied  the  Report  of  the  Committee,  gives  onr-helf 
12-pounder  guns:  however,  as  the  Duke  of  Wellington  was  not  eomriaeed  faj  iJm 
reasoning  of  the  Committee,  it  may  be  presumed  that  piece  will  not  in  future  farm 
part  of  a  battering  equipment ;  and  the  economy  in  anramnitkm  is  i|aestiennble,  from 
the  inferior  effect  to  the  24 -pounder  gun  or  8-inch  howiticr,  mie  nmiid  q£  citbcr  of 
the  latter  being  equal  to  three  of  the  12-pounder  gun. 

7.  Thii  equipment  hat  been  made  on  a  mt^^otUUm  ^f  tke  new  trea  10  mcii  and 
B'inch  kowiizen  being  introdueed  mto  tke  Service  in  pr^ftremee  ta  Iniif,  ike  taifer 
being  generalfy  injured  by  their  ownftre. 

8.  In  the  assumed  equipment  for  a  battering  train,  in  the  article  '  ArtiDciy/  the 
8-inch  iron  howitzer  is  recommended  in  the  proportion  to  gnns  aa  4  ia  to  6*  end  t^ 
whole  to  consiht  of  30  pieces  of  heavy  iron  ordnance,  and  10  light  brass»  in  order  to 
simplify  the  armament,  and  render  the  formation  of  equipments  more  eniily  ndaptcJ 
to  the  probable  wants  of  the  Service ;  and  instead  of  that  propoaed  in  TaUc  V^  to 
ailopt  15  24 -pounder  guns,  "^ 

10  8-inch  howitzers,  >  Iron. 
5  10-inch  mortars,  J 


30  total  heavy  ordnance. 

5  C;^  mortars,  1    ,. 
5  5i     do.         }  «""• 


10  total  light  ordnance. 
And  multiply  this  as  a  single  unit  (or  proportion)  of  30  heavy  pieces  for  the  attack  of 
larger  or  more  considerable  fortresses. 

9.  Ammunition. — In  arranging  the  propartione  of  ammumtion  for  ail  hmiierng 

egnijnnent9f  it  would  be  a  good  principle  to  eetablith  that  they  eheuld  be  ^  three 

deecriptiont, 

Roands  per  gua. 
I^rgfi,for  theeii^ge  o/a/ortrett  o/the  flret  daee 1500 

Mrtliiirrttfor  ihone  of  the  eecond  cloMM 1000 

Utiitillt  for  thf  attack  of  a  place  or  post  but  elightlg  fortified, 

atul  not  requiring  a  regular  attack 500 

In  reftnnwe  to  thin  arrangement y  it  ought  to  be  cowtidered  ae  a  fixed  principle  ^f 
equipment  in  all  cfiHfH^  that  the  proportion  of  ammunition  required  ehould  be  qframmd 
thot  and  ahelU  to  the  fidl  demanded,  independent  qf  the  requisite  quantity  qf  eaae, 
spherical  case,  carcaneee,  6fc.     The  powder  in  calculated  at  the  foUowimg  raiet. 

For  Guna. —  The  Service  charges  for  the  whole  number  qf  rounds,  imebidin^  cesf- 

ahot  and  spherical  case. 
lO'ineh  howitzers  and  mortars,  7  lbs.  each  round,  including  powder  far  filUmy. 
S-inch  howitters    ....     6  lbs.  „  „  „ 

K-inrA  mortars 4  tbs.  „  „  „ 

51-incAl         ,  riilh. 

10.  The  proposition  for  the  supply  of  ammunition,  stores,  &c.,  &c.,  by  the  Com^ 
niitlcc  niny  be  considered  as  a  departmental  question,  so  that  any  observation  hen 
uould  be  superfluous ;  and  as  they  arc  classed  in  Table  V.  by  the  Committee,  so  as  to 
atfurd  a  facility  of  reference,  the  quantities  may  be  given  for  that  or  the  equipment 
as  proposed  of  30  heavy  pieces,  and  the  necessary  articles  demanded  in  the  latter  pro. 
portion.  The  great  utility  of  the  Table  lies  in  the  enumeration  of  the  vast  quantity 
and  description  of  article^  requisite  for  a  siege,  which  few  Officers  could  provide  for 
without  its  assistance. 


II  If  ft 
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CONCLUbiNO  RBMARKS. 

Advertiug  to  the  original  proposition, — ^that  the  true  unit  for  the  Equipment  of  the 
Artillery  is  the  Company, — it  is  conceived  that  this  has  been  established  in  a  satisfac- 
tory relation  to  the  several  duties  of  this  regiment, — ^whether  for  field  batteries  or  for 
garrison  duties,  defence  of  places,  defence  of  coasts,  or  for  sieges, — as  the  transition 
from  one  to  the  other  is  rendered  easy  by  such  an  arrangement ;  and  thus  the  homo- 
geneous character  of  this  Service  is  preserved :  otherwise,  special  Corps  of  Artillery 
must  be  organized  for  special  duties,  which  would  impair  the  general  efficiency 
of  every  branch,  taking  into  consideration  the  necessary  employment  of  a  large 
portion  on  foreign  and  colonial  duty. 

And  in  the  event.of  9l  field  train  *  of  nouvcommissioned  Officers  and  Drivers  being 
re-organized,  tHe  course  of  instruction  in  the  manage  at  Woolwich  renders  the  Offi- 
cers of  Artillery  fit  to  command  that  force  when  sent  to  field  duties, — the  driver 
corps,  like  the  horses  and  equipage,  being  adjuncts  to  the  Company  when  thus  em- 
ployed, it  beings  evident  that  the  battery  is  assigned  to  the  Company,  and  not  the 
Company  to  the  battery, — a  distinction  that  would  appear  trivial  were  the  different 
services  of  the  Artillery  special;  but  they  are  not,  and  the  elements  are  so  various, 
and  liable  to  frequent  and  sudden  changes,  that  it  is  of  consequence  to  preserve  the 
perfection  of  the  unit,  which  at  such  brief  notice  may  be  transferred  from  a  Peace  to 
a  War  Establishment, — from  attack  to  defence  of  places,  or  from  garrison  to  field 
duties.  The  object  should  be  to  complete  the  Company  as  the  Modulus  of  thia 
Service, — this  important  branch  of  a  well-equipped  army. 

The '  Equipment  of  Rocket  Artillery  'f  is  postponed  for  want  of  authentic  information. 


*  The  re-organization  of  a  field  train  teemt  inditpenaable,  not  for  batteries  alone,  but  for  the  mul- 
tiftiTioua  duties  which  will  occur  in  the  movement  of  ammunition,  heavy  artillery,  pontoon  trains, 
and  other  equipments  essential  in  taking  the  field. 

t   WAR   aOCKBTS,   AS    ARTILLERY. 

Extract*  from  'Thb  Spibit  or  Militabt  lN8TiTt7Tio?(B,*  bp  Mabbhal  Mabmont,  Dukb 
OP  Ragvba,  the  celebrated  Aide-de-camp  of  S At olmov.— Chapter  III.,  ArtiUerp. 

**  The  third  arm  indispensable  in  war  is  artillery.  Of  paramount  importance,  its  eflBciency  depends 
on  organization,  and  on  the  principles  on  which  it  is  based.  *  *  *  In  war,  artillery  has  daily  been 
acquiring  more  importance,  not  only  on  account  of  its  augmentation,  but  also  from  its  increased 
fscility  of  movement,  which  enables  it  to  combine  its  operations  ad  it^nitum.  But  to  this  power  of 
rapid  concentration  there  is  a  limit.  Not  only  is  the  number  of  guns  brought  into  the  field  circum- 
scribed in  its  application  by  the  expense  it  incurs,— but  the  embarrassment  which  the  great  excess  of 
matdriel  occasions  on  the  march  would  far  exceed  any  advantage  that  could  be  derived  from  it  in 
action.  Experience  has  demonstrated  that  the  maximum  of  artillery  should  be  four  guns  to  every 
thousand  men.  •  *  *  But  Congreve  rockets,  which  have  been  so  successively  improved,  and  which 
are  now  directed  with  much  accuracy,  form  at  the  present  day  an  artillery  that,  by  the  development 
of  which  it  is  susceptible,  may  become  the  first  arm. 

*'  In  fact,  when  an  arm  is  only  composed  of  projectiles,  requiring  the  auziliaiy  aid  of  no  machine 
to  project  them,  and  shewing  no  front  to  the  fire  of  the  enemy's  artillery — when  by  the  most  simple 
dispositions  such  a  momentary  development  can  be  given  to  their  fire,  that  the  entire  front  of  a  regi- 
ment is  deluged  with  a  shower  of  balls  equal  to  the  fire  of  a  battery  of  100  guns — then  so  powerful  will 
be  found  these  means  of  destruction  that  it  will  be  impossible  to  guard  against  them  by  a  continued 
adherence  to  the  existing  principles  of  war.  The  following  is,  in  my  opinion,  the  manner  in  which 
C^ng^reve  rockets  should  be  employed.  In  every  regiment,  600  or  000  men  should  be  drilled  to 
the  service  of  this  new  arm.  One  or  two  light  waggons  would  suffice  to  transport  100  tubes  or  rests, 
such  as  the  Austrians  have  adopted — each  of  which,  served  by  three  or  four  men,  would  at  command 
deploy  a  line  of  fire  which  the  imagination  can  scarcely  conceive.  To  such  a  fire  would  it  be  possible 
to  oppose  troops  en.  moMse,  or  even  deployed  in  several  parallel  lines  ?  Most  assuredly  not  I  But  the 
gain  of  a  battle  consists  in  obliging  the  enemy  to  retire :  for  that  purpose  he  must  be  attacked,  the 
intervening  space  between  the  two  armies  must  be  traversed— and  to  accomplish  this  with  the  least 
possible  loss,  the  arm  which  possesses  the  greatest  rapidity  of  action  ought  in  preference  to  be 
employed.    Thia  duty  must,  therefore,  devolve  on  cavahry,  but  it  must  be  trained  to  a  new  system 
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and  which  may  be  occaiioned  by  the  neophyte  state  of  that  arm  of  the  ArtiDerj. 
Already  the  rocket  carriage  (see  Plate  in  the  article  *  Carriage')  has  become  obaolete. 

of  manceoTrea,  to  emble  it  to  tact  the  enemy's  fire  with  the  fewest  duuDCCS  of  destmctioa.  It 
should,  therefore,  be  thrown  forward  in  skirmiahiDg  order,  bat  prepared  to  imi^dly  ooneentnte  uid 
charge  at  a  moment's  notice.  The  part  which  infantry  enacts  is  here  inverted ;  it  becomes  but  thm 
auxiliary  of  the  rockets,  or  rather  the  latter  becomes  its  arm  par  ereelteitet,  while  the  fiidods 
dwindle  down  to  mere  accessories  for  the  purpose  of  repelling  an  attack. 

'*  Under  this  new  system  the  instruction  of  infimtry  will  be  entirely  different,  and  mnat  b*  divided 
into  two  parts — the  first,  told  off  for  the  service  of  the  rockets;  the  second,  to  support  ov  act  «s  a 
rallying  point  to  the  former  when  in  immediate  contact  with  the  enemy.  The  proportion  of  anas  •■ 
it  now  eziits  will  undergo  a  change.  More  cavalry  and  less  infantry  will  be  required— the  fbnncr 
drilled  in  a  special  manner.  There  will  be  also  required,  if  I  may  be  permitted  to  use  the  cxpreHioo, 
an  iH/antrjf-artUlerp  for  the  rocket-service,  destined  for  the  oeeupation  of  intren^ed  posts,  the 
defence  of  fortresses,  and  the  operations  of  mountain  warCue.*  But  these  pngcetilea  acquire  a  tmS 
importance  under  a  thousand  circumstances  where  guns  are  perfectly  useless.  In  the  mouat^iu  it 
is  with  the  greatest  difficulty  that  a  small  number  of  light  guns,  which  produce  but  inconsidenbte 
effect,  can  be  transported.  But  the  rocket  combines  extended  range  vHth  multiplied  fire.  It  majbe 
established  everywhere,  on  the  crests  of  the  highest  peaks  or  on  the  lower  plateaux  of  OMNrnt^aa. 
In  the  pluns  it  converts  every  house  into  a  fortress,  and  the  roof  of  a  village  dmrdi  is  nndsrad  at 
wiU  the  platform  <^  a  formidable  battery.  In  one  word,  this  invention,  sudi  as  it  sow  csnta,  sad 
susceptible  as  it  still  is  of  further  elaboration,  adapts  itself  to  every  variety  ot  circumstaaco,  to  eroy 
possible  combination,  and  must  exercise  an  immense  infiuence  on  the  destinies  of  aimiea. 

"  If,  however,  Congreve  rockets  are  served  by  a  special  corps,  if  they  are  eon^ered  purely  la  tfia 
light  of  artillery,  they  will  be  so  circumscribed  in  number,  that  their  effect  would  be  iaconsidonbla. 
It  is  by  giving  to  them  an  immense  development  that  their  extraordinary  powers  can  alone  be  braoght 
into  their  fullest  operation,  and  for  that  purpose  they  must  be  made  the  general  arm  of  an  army. 
Man  reflects  but  little  on  the  nature  of  things.  He  is  governed  by  the  opinions  and  deeiskms  of 
others,  moves  in  a  vicious  circle  uf  monotonous  uniformity,  without  ever  exercising  his  intclUgmet 
on  the  work  of  alteration  or  improvement.  Thus  it  will  be  long  before  the  power  of  Congreve  rodMta 
will  be  felt  and  appreciated.  But  if,  on  the  outbreak  of  the  first  war,  a  General  of  distinguiahod 
ability  views  the  question  in  all  its  bearings — embraces  all  the  consequences  that  may  be  derived 
from  it— if  he  prepares  in  silence  his  means  to  deploy  them  on  the  first  field  ot  battle,  his  aneeesa  wiU 
be  such  that,  until  the  enemy  shall  employ  the  same,  he  will  prove  irresbtible.  At  the  moBMBt  of 
making  this  grand  experiment,  the  genius  of  the  General-in-Chief  will  exercise  a  great  aiffinilamy 
on  the  fate  of  the  war. 

"  But  although  the  calculations  of  reason  and  foresight  all  appear  to  justify  the  results  I  have 
foretold,  still  experience  aloae  can  incontestably  establish  the  merit  of  this  new  inventioa.  Thera 
are  so  many  unforeseen  events  which  modify  the  most  prudential  foresight,  the  most  seductiva 
prospects,  that  a  man  of  sense  and  prudence  will  not  be  thoroughly  convinced  until  lisets  have,  in  tha 
most  absolute  manner,  realized  his  hopes.  Nevertheless,  I  must  repeat  that  the  pn^Mdnlity  is  so 
strong,  and  presents  itself  in  so  conclusive  a  ahape,  that  a  skilful  General  ought,  on  the  outbreak  of 
the  first  war,  to  prepare  fur  the  employment  of  this  new  weapon  in  the  way  I  have  explidned,  to  dia- 
concert  and  astonish  his  adverHsr}*  by  its  effects.  If  he  alone  makes  use  of  it,  in  all  probability  ha 
will  remain  master  of  the  field.  If,  on  the  other  hand,  the  enemy  should  have  di^lajed  equal 
prudence  and  foresight,  he  will  escape  the  certunty  of  becoming  his  victim.  But  this  vigilaaee  and 
forethought  ought  beforehand  to  embrace  not  only  the  immediate  employment  of  this  new  means,  bat 
also  all  the  conse<iuences  that  may  result  from  it,  relatively  to  the  other  arms,  to  their  proportioaa, 
their  manoeuvres,  and  their  employments.  It  is  evident  that,  after  the  first  successful  application  of 
the  Congreve  rocket  in  a  campaign,  it  will  be  adopted  in  all  the  armies  of  Europe.  An  equilibrinni 
will  be  then  established— aU  exclusive  advantage  set  aside.  But  the  art  of  war  will  undergo  a 
sing^ar  modification,  the  moral  effect  of  battles  will  be  greater,  their  action  more  decided,  and  tha 
effusion  of  blood  will  be  consequently  less.  For  in  war  it  is  not  the  number  of  men  who  are  V*UH, 
but  the  number  who  are  terrified,  which  is  the  guarantee  of  victory.  I  therefore  again  repeat,  that 
Congreve  rockets  will  produce  a  revolution  in  the  art  of  war.  They  will  redound  to  the  glocy  and 
profit  of  the  General  who  will  the  first  comprehend  their  importance  and  skilfully  avidl  himself  of 
all  the  advantages  to  be  derived  from  them." 


*  More  especially  in  Canada,  where  the  numerous  rivers  and  lakes  render  the  movements  of  artil- 
lery always  difficult,  and  at  times  impossible.  The  carcass- rocket  seems  particularly  applicable  to 
the  destruction  of  blockhouses  on  isolated  points,  rendered  inaccessible  to  guns  by  the  surrouadiny 
forests,  swamps,  &c.  of  an  unreclaimed  country.    See  '  Mountain  Artillery,'  in  vol.  ii. 
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EQUIPMENT   OF    ARTILLERY. 


TABLE 


GENERAL   STORKS. 

Triangle  gyns    .        .    Common 
Iron  blocks  with  brass  f  Treble 
sheaves  .        .        .  \  Double 

Crab  capstan      .        .    complete     . 

f  Treble 
•<  Double 


V. — eontmued. 
No. 


Purchase  -  block 
brass  sheaves 


with 


Tarred  rope 


Blocks 


'  L  Single 
.    Coils 


I  Si 


Double 


Rope,  coils 


Single 


Tarred 


.MTiite 

Coils  . 
Do.    . 


4|-iuch 
10 


Spun  yarn 

Ratline 

Ironandf  Iron,  of  sorts   Tons. 

^^^   I  Steel  cwt   i  ^**~' 
5>teel,  cwt.  -^  mjg^^j. 

Coals         .        .        .    Chaldrons   . 
Candles     .        .  Cwt.  . 

Grease       .  Kegs  . 

[uscovy 
Tin     . 
Dark  . 
'"Tanned  hides 
Wadmilltilts 


f» 
It 
ft 
»• 
ft 
ft 
ft 
tt 
tt 
tt 
tt 
tt 


Lanthorns 


fMi 

A  Til 

[Da 


For  securing  of  jK)wder  - 


Hair  cloths 


j  Tar- 
panlins  " 


30  ft.  by  15 
20  „  IG 
14      ..     10 


8    About  1  for  erery  12  pieces. 
Complete  for  8  gynt. 


t» 
ft 


»»J 

2 


e 


1  for  50  pieces. 
1  for  20  pieces. 
1  for  25  jneces. 


» Equal  to  number  of  gyns. 


1  for  25  pieces. 
1  for  20  pieces. 
1  for  20  pieces. 
1  for  10  pieces. 


4 

8" 

8 

8 

8 

8 

m 

4 

5 
5 
10 
1 
1 
1 
1 

5  1  for  20  pieces. 
5  1  for  20  peces. 
2    1  ton  for  50  pi< 

I  I  i  of  each  for  50  ineces. 

5  A  chaldron  for  80  pi 
1 

200  2  per  piece. 

10  1  for  10  pieces. 

20 1  ,  ^     .    . 
2Q  >>  1  for  5  pieces. 

.Q  1 1  for  5  pieces. 
100     1  per  piece. 
2'.  ^  1  for  4  pieces. 


Horse-shoes  with  3  sets  of  nails  each 


•{ 


100     1  per  piece. 

3  sets    of  shoes  for  erery 
single  horse  harness. 

Shoeing  tools 1  set  for  every  50  ditto. 

Park  pickets 1  for  5  single  horse  harness. 

Wood  mauls 1  for  1 0  pickets. 

Nose-bags,  new  pattern     .        .        .        .      3  for  every  2  horses*  harness. 

Com  sacks 1  for  4  ditto. 

Forage  cords,  sets 1  for  2  ditto. 


.  Tools, 

Chests 

of 
Tools. 


Additional  head  collars 


''Collar-makers' 
Wheelers' 
Smiths' 


•I 


in  5  of  No.  of  single  sets  of 
harness. 


-Coopers' 

Heavy  sledge  hammers 
Wrench  hammers,  of  sizes 


4     1  for  25  pieces. 
8     1  for  12  pieces. 
4     1  for  25  pieces. 
2  f  1  for  50  pieces,  if  barrels  are 
\     used. 

4     For  knocking  off  trunnions. 
10     1  for  10  pieces. 
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TABLE  y.^etmtinued. 


GENERAL   STORES. 

Axes 


Intrench- 
ing Tools. " 


Hand   . 
Barrows 


/Felling 

\  Pick  . 
Spades. 
Shovels 

/Bills. 

\  Hatchets 

J  Hand 

t  Wheel 
Grind-stones  with  trough 

"Spades 

««>-'-    •        leuS^e. 

I.  Pick-axes 
Pit  saws 
Cross-cut  saws 
Hand  saws   . 

rPit    . 
Setters  for  saws^  Cross-cut 

[Hand 

Rles^for  .aws,  1^1^:^, 

tHand 

'40-pcnny 


dozens 


Nails 


Clasp  . 


Marline  spikes 
Screws,  of  sorts,  gross 
Glue,  fts.         .        .        .        . 
Oaken  skidding,  6x8  rutming  . 
Oak  plank,  3-inch  ends 

PUnk,  super-  ''^*" 
ficial  feet 


30 

20 

10 

^  6 

Streak,  of  sorts 


ff 
tt 
If 


pim 
LAsh 


I -inch 
tt 


Deals 


/Sawed 
•    \  Whole     . 
Iron  shot-gauges,  sets 
Brass  callipers,  large,  pairs 
Grates  for  heating  shot    . 
Fire  irons  for  ditto,  sets   . 
Shot  hearers   . 


11  .. 


Sport* 


Wheels 


24-ponnder 
12-pounder 
10-inch 
8-inch 


} 


fgun 

(.limher 

fgun 

\limher 
howitzer 
limber 
howitzer 
limber 
fore 
hind 


r  Flanders 
Waggons  <    pattern  " 
L  Forge 

Platform  carriage  .      -<  ^J^. 

Sling  cart 
Hand  cart 
Trench  cart  . 


No. 

50 

100 

100 

100 

100 

100 

50" 

50 

2 

50 

50 

25 

50 

2 

2 

10 

2 

2 

2 

2 

2 

3 

3000 

2000 

4000 

4000 

2000 

3000 

4 

10 

10 

JBO 


I  for  2  pieces. 
1  for  each  piece. 

» 1  for  each  piece. 


1  for  2  pieces. 
1  for  50  pieces. 

Half  in  spare. 


1  for  10  pieces. 


30 
20 
40 
40 
20 
30J 


>  of  sorts,  per  piece. 


1  gross  for  10  pieces. 
1  fb,  for  10  pieces, 
feet. 


50 
50 

tt 
tt 

25 

25 

4 

2 

3 

» 


8 
4 
4 

2 
1 

tt 
2 
1 
10 
10 
2 
3 
3 
2 
5 
5 


1 1  in  4  pieces. 


1  for  20  guns. 

In  proportion  to  the  grates. 


One  spare  wheel  in  10  for 
gun  and  howitxer  wheels, 
1  spare  wheel  in  20  for 
gun  and  howitzer  lim- 
bers and  the  wheels  of 
all  other  carriages. 
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TABLE   V.—eontmued. 

No. 


Axletrees. — Iron,  whole 


GENERAL    STORKS. 

24-poun(Ier . 
10-inch  howitzer 
12-poandcr . 
8-inch  howitzer 


Axletre^  arms. — Iron,  of  sorts 
Common  handspikes 
Traversing  ditto 


Bail  hoops 

In  the  rough. 

Spokes,  of  sorts 
Felloes 


5 
5 
3 
3 

35 

300 

15 

230 


1  in  10  of 
ordnance 


With  beds 
of  wood  in 
proportion. 


{ 
{ 


1  in  10  of 

carriages  ^ 

3  spare  per*piece. 

1  for  two  1 2.pounden  and 

8-inch  howitzers. 

2  for  each  Flanders  pat* 
tcm  waggwi. 


} 


Shafts,  of  sorts  . 
Splinter-bars,  of  sorts 

Guides 

Under-polcs 
Naves 
Tail-pieces 
Sweep-bars 

Shalt-bai 
Iron  tire 


ft 

70 

25 


In  quantity  equal  to  apare 
wheels, 
r  1  in  5  of  the  number  of 
^      carriages. 

r  1  in  10  of  aU  4-wheel 
\      carriages. 
/  Fore  12  /  1  in  20  of  aU  4.wheel 

t  Hind  12  \      carriages. 

10") 

10  I   1  in  10  for  Flanden  pat* 

10  I      tern  waggon. 

10  J 

ou  A  V         r    _*  ot  r  1  in  W  0^  4-wheel  car- 

Shalt-bars,  of  sorts 25  j      riaires. 

/  Equal  ith  the  material  for 
"I 


Camp  equipage* 


Harness  leather 


Webb 


yards 
do. 


lAboratory  tents*  complete,  with  poles,  1 
pins,  and  mallets   .        .         .         .       j 

Cottat'inakers*  Matoriahtfor  Three  Months. 

{Stout  hides 
Light  do.  . 
Basils — Dozens,  of  sorts    . 

f  Gunners'  girth, 
\  Surcingle 
Pannel  serge,  yards    . 
Does'  or  curled  hair,  fts.    . 

{Hemp,  lbs. 
Collar    „ 
Dutch    „ 
Harness  and  bridle  buckles,  of  sorts,  dozens 
Nails,  of  sorts    . 
Tacks,  of  sorts  . 
Bristles,  lbs. 
Needles,  of  sorts 
Mliip-cord,  tbs. 
Tin  pans  for  oil 

Wax 


••{ 


repairing  wheels. 
In  the  proportion  aa  bcra* 
tofbre,  acoonling  to  the 
nnmbert  requiring  it. 


It 


J  Black,  lbs. 

L  Bees', 
Ncats'-foot  oil,  gallons 
Tallow      .... 
Punches,  of  sorts 
Awls         .... 


5 

1  for  20  pieces. 

14 

1  hide 

7 

i  ditto 

28 

2  dozen 

112 

8  yards 

42 

3  yards 

70 

5  yards 

210 

15  tbs. 

42 

3  tbs. 

28 

28 

42 

7000 

-  2  tbs.  each 

3  dozen 
500  nails 

to  100 
^  sets  of 
'  single 

hameaa. 

7000 
7 

500tacka 
itb. 

1400 

100  needles 

21 

Hfb. 

42 

3  pans 

14 

lib. 

7 

itb. 

21 

li  gallon 

14 

I  tb. 

140 

10  punches 

140 

10  awls         J 

*  See  'Castrametatioii.'  p.  323. 
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TABLE  VI  • 

General  Return  qf  Ordnance,  Carriages,  Ammunition,  and  Stores,  which  composed 

the  Battering  Train  employed  on  the  North  Coast  of  Spain,  with  the  Expenditure 

at  the  Siege  of  St.  Sebastian, 

FasMges,  31tt  December,  1813. 


ARTILLBB.T   STOmSS. 


Total  tent  Expended 

from  Leftatf        atthe 

England.    St.  Sebastian.    Siege. 


r24.pounders 

75 

23 

1 

lo          „                          .             . 

8 

8 

t* 

Ordnance 

8-indi  hovritzers 
68-pounder  carronades 

24 
16 

n 
f» 

13-inch  mortars  . 

4 

f» 

ft 

^1"    ft        t»        •        • 

20 

» 

1 

Tratelling  CMTtaeem     f24-poundert        .        . 
with  Umber,  complete  1  g-inch  howitzeri        '. 

73 

n 

1 

32 

ff 
ff 

Block  trail  ctrriages  .    68-poander  carronades 

16 

If 

ff 

Iron  beds  for  mortars  1  }?"'"** 

4 
20 

f» 

ff 

1 

Platform  carriages  for  guns  and  mortars  . 

90 

*» 

ft 

Traversing  platforms,  J  24-pouQders 
complete  .        .      1 18      „ 

15 

4 

• 

ff 

8 

2 

tf 

Flanders  pattern  waggons        .... 

106 

ff 

f» 

Store  limber  carriages 

32 

ff 

ff 

Slinar  carts      ....••.< 

3 

1 

Hand  carts     ....... 

16 

17 

9 

6 

13 

9 

ft 

mmwBmmmm    ^fwmm  v^               w                       v                       •                        v                        v                       •                        v 

8t«»ling  cmUges  .    J2*-P0«|»d«"        •       •       ■ 

ff 
ff 
f» 

Trendi  carts 

16 

6 

•■ 

Devil  carriaflrea        ....•• 

I 

r  » 

Forge  waggons,  complete,  with  bellows,  &c 

25 

ff 
ff 

91 

H.n<i.««:v««                     common      .        .        .        , 
Handspikes     .        .      traversing  8.mch  howitxers . 

1275 
56 

116 
ff 

102 
20 

'24-ponnders 

150 

10 

50 

18      „       •        •        • 

16 

16 

99 

Sponges,  vrith  staves, 

8-inch  hovritzers 

48 

ff 

13 

rammers,  and  bags  ' 

68.pounder  carronades 

32 

f» 

ft 

13- inch  mortars  . 

8 

ff 

ft 

JO    „        „        .        .        . 

40 

ft 

»9 

24-pounders 

73 

9 

28 

18      „                .        .        . 

8 

8 

9f 

Spare  sponge  staves   - 

8-inch  hovritzers 

24 

ff 

10 

13-inch  mortars  . 

4 

ff 

ff 

JO    „        „        .        .        . 

20 

ft 

8 

r24-pounders 

75 

3 

15 

Wadhooks    .        .      4  18      „               .        .        . 

8 

8 

ff 

I  68-pounder  carronades 

16 

ff 

4 

L«ae^  with  .t^Te.  .  1  f*-P»"«">er.       .       .       , 

48 
8 

3 
8 

9 

f» 

Lintstocks       .••....« 

88 

9 

15 

mimmMMw9mw\^%09^mM                   #•■•■                          w                         w                         v 

*  FVom  Mr.  Batcher,  On 

Inmnce  Storekeeper,  Dublin ;  and  i 

It  St.  Sebastian, 

1813. 

The  whole  of  these  stores,  with  perhaps  1-lOth  of  their  bulk  of  Engineer  stores,  were  shipped  in 
S4  transports ;  of  which  SS  STeraged  313  tons  each, — the  other  two  were  A88  and  0S6  ;— in  all,  abost 
8100  tons.  Tliese  vessels,  in  the  Ordnance  inroices,  were  registered  in  groupe  of  1500  tone  eadi, 
and  the  abore  items  were  dirided  among  them  in  about  equal  proportions  of  that  amount. 

t  The  purport  of  this  column  was  misapprehended,  or  it  would  not  have  been  insetted,  being 
irrelevant.  It  merely  gives  the  quantity  of  stores  ordered  by  the  Duke  of  Wellington  to  bt  lift 
behind  <nx  the  advanee  of  the  army  after  the  captnre  of  St.  Sebastian. 
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EQUIPMENT   OF   ARTILLERY. 


TABLE  Yl.-^eomHimed. 

Total  ■ent 

ffon 
Englaad. 


Field  tampeons,  wlth^ 
collars  . 


Muzzle  cape 
Hand-acrewi,  large 
Slow-match,  cwts. 


''24-poander8 
18      „ 

8-inch  howitzers 
68-pounder  carronades 
13- inch  mortars 
10    „ 
13.inch 


n 


Spare  sponge  heads  .•• 


Spare  rammer  heads 


Painted  coters  for 


'24.pounders 
18      ,. 

8-inch  howitzers 
68-pounder  carronades 
13-inch  mortars  . 
.10    „        „ 

'24-ponnders 
18      „ 

8-inch  howitzers 
68-pounder  carronades 
13-inch  mortars  . 
.10    „        „ 

'24-pounders 
8-inch  howitzers 
Flanders  pattern  waggons 
Forge  waggons 
Ammunition 
Harness 


Drag  ropes,  heavy,  pairs 
Men's  harness,  heavy,  sets 

Aprons  of  lead,    {^[|Sung 

Claw  hammers 
Punches  for  vents  . 
Priming  irons,  long,  sets 

Spikes,  /  'P""»      • 
*^       *  \  common  . 

Portfire  clippers,  pairs 

Powder  horns 

Marline,  skeins 

Hambro'  line,  skeins 

Budge  barrels,  H.  H. 

Straps  for  side-arms 

Tallow,  lbs.     * 

^  r  firkins  of 

G*^"*'!  boxes  for 

French  water-buckets 

Linchpins 

Washers 

Clout  nails 


Forelocks,  {J^7^ 


76 
8 

28 

16 
2 

24 

2 

58 

75J 

77 

8 

24 

16 

4 
20 

77 

8 

24 

16 

4 
20 

58 
24 
104 
25 
78 
25 

175 

106 

89 
58 

230 

258 

147 

28 
760 

160 

147 

255 

123 

85 

440 

104 

37 
248 

84 

394 

217 

500 
500 

6,720 

44 
44 


Left  at 

8t.8ebMtiaB. 

5 
6 

ft 
*t 

If 


w 

»» 

4i 

9 
6 

»f 

n 
ft 
»» 

9 
6 

n 
tf 
ff 
ft 

tf 
ft 
If 
ft 
ff 
ft 

ft 
24 

11 
f» 
11 
26 
11 

it 
72 

15 

11 

12 

ff 
14 

ff 

ff 

ff 
2 

ff 
13 

tt 

ft 

ft 

ff 

ff 
ff 


■ttk« 
Siege. 

31 
2 
6 


tf 
20 


6 
28 

19 

2 
8 

2 

tt 
12 

29 

2 
5 
1 

tt 
II 

80 
8 
6 
5 
5 
tt 
47 
SI 


15 

60 

53 

3 

5 
142 

23 

48 

36 

69 

23 

180 

32 

3 
91 

36 

119 

74 

166 
166 

2,200 

16 
16 


SaUIPMBNT    OF    ARTILLERY. 

TABLE  VI.— nm/raiud. 


r24. 

k  wtd),  i  la 
lee. 


'POunder  e*minide« 


can  and  papt 
tpherical 


case  anil  gnpe 
[;oaiTiion  bbella 


.,  { 


Iron,  TDund,  1-ft.  ihot 
Bottom)  of  wood  for  ditto    . 
VilaodenDet  compatition,  lb 


L.  O.,  but 
F.  0.,  Ih*. 


r»aB>i.ei 
••1 


{SIbi. 
3»«. 
601. 

Glbi. 

4lhi. 

'   3  hi. 

{BHti. 
3  ft). 
2))>i. 
6ot. 


1ZI,650 

34,000 

700 

3,300        16,991 
1,791          9,209 

101,997 

17,860 
32,716 
1,400 
4,500 

,        43,367 

l.?»* 

1,930 

,         9,30s 

18 

160 

700 

1,500 

11,700 

15,000 

200 

:    2,.»s 

7.67S 

1,694 
103 

. 

9380 
220 

8,678 

114,200 
1,092 

7.700 
54 

1,682 

380 

r  5,57! 
i  iMml 
lindS! 


100«S0 

18 

53,882 

17,496 

2,500 

35,000 

4,400 

17,498 

6,250 

24,500 

3,216 

6,284 

4,500 
9,000 

}..» 

4,000 

1,000 

8,222 

5,750 

30,000 

15,000 

6.000 

15,000 

4,000 

11,700 

2.700 

330,000 

8,000 

84,232 

16,980 

5,280 

2.420 

21,709 

352 

9.114 

•  lUMOBtktipot,-' 
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EQUIPMENT   OF   ARTILLBRT. 


TABLE  XL—amtimMed. 


Portfires,  blue  paper 
Portfire  sticks 
Tube  boxes 
Cutting  knives 
Scissars 

Worsted      . 
Needles 
Thumbstalls 
Flax,  fbs.     . 

Tow    . 

Mallets  and  setters 

Files   . 

Rasps 

Tenon  saws 

Diagonal  scales 

Coarse  twine,  tbs 

Perpendiculars 

Quadrants,  brass 

Compasses,  brass 

„.  f  copper 

Pincers,  pairs,  |  .^J'^» 

Copper  salting  boxes 
Corkscrews 
SiM)ke-shave8 
Wood  vices 
Fuze  augers 

Fuuueh,    {3^; 

Funnels,  tin,  for  loading  mortars 

'4  tt.8. 

2  tbs. 

1  th. 
8  oz. 
4  oz. 

2  oz. 
1  oz. 


Copper  powder  measures, 


Dutch  thread,  tbs.        .        .        • 

Scrapers  for  shells 

Cartouches  of  leather,  large . 

Sheepskins  .        .        .        • 

r  white 
Tin  boxes   .   -<  blue 
L  i>lAck 

{yellow 
red 
green 


For  spherical  fuzes.  * 


Leather  straps  for    |  ^ 


TbUlwnt 

from 
EngUnd. 

256 
294 
292 
156 
156 

lbs.  OS. 

21  3^ 

398 

276 

67 
tt*t.   oc. 
19  2 

60 :  132 

248 

62 

56 

130 

144 

58 

58 

61 

98 
29 

28 

130 

58 

98 

92 

48 
80 

24 

45 
65 
56 
44 
42 
40 
40 

168 

37 

330 

110 

96 
96 
90 

96 
96 
96 

118 
118 


8t 


Left  at 
.SebnCiaB. 

176 

n 

13 

17 
17 


fft 
ft 

n 
ft 

ft 

H 

H 

ft 

ft 

ft 

ft 

ft 

tt 

ft 

tf 
tf 

tt 

tt 

tt 

tf 

ft 

tt 
ft 

tl 

8 
8 
8 

tt 
tf 
tt 
tt 

ft 

ft 

30 

ft 

ft 
tt 
ft 

ft 
tt 
ft 

ft 

It 


at  the 
MefC. 

67 
82 
38 
51 
49 

•t 

118 

73 

7 

lbs.  OB. 

4     2 

8:37 

23 

18 

n 

46 
69 
18 

2 
7 

29 

4 

3 

24 

& 

8 
17 

t* 

7 

ft 

It 

tf 
1 

4 

1 

tf 
1 

60 

ft 

108 

47 

5 
5 
5 

4 
4 
4 

46 
46 
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TABLE 

VI.— 

coniinued. 

Total  sent 

Expended 

from 

Left  at 

at  the 

England. 

St.  Sebastian. 

Siege. 

f  13-inch 

1,900 

ft 

tt 

Fuzes,  common,  •{  10    „ 

, 

.      18.450 

f» 

5,495 

L   8     „ 

. 

.      30,000 

»» 

10,440 

'   Q  ;««u   /  uncut 

> 

9,000 

>i 

3,000 

Fuzes,  spherical,  « 

.      54,000 

»» 

4,120 

'     r                  ' 

e 1          /  uncut 
L  ^*  "     Icut 

.      24,700 1 
.    107,598/ 

»* 

3,948 

Quick-match,  len^hs  .... 

.    180,201 

»» 

ft 

Engines  for  drawing  fuzes    . 

28 

»» 

tt 

Shell-hooks,  pairs         .... 

72 

ft 

15 

Tangent  scales,  brass    .... 

f» 

ft 

tt 

Lead  plummets 

27 

ft 

ft 

Cop|)er  scales,  with  beams    . 

28 

tt 

tt 

Brass  weights,  sets,  4  tbs.  to  ^  oz. 

• 

30 

tt 

ft 

„          „         „     2tts.  to^oz. 

• 

4 

tt 

2 

Gene 

ralSi 

ore9. 

Triangle  gyn..{~^jj;|^;;''»' "-"•.*- 


Cambeons'^ 


White  rope, 


Fathoms, 


Coils,    •< 


'^e-inch 

4  ., 
2i  .. 
1     tt 

re*  .f 

6  „ 

5  ., 
H  tt 
4  ,. 
3i  „ 
2^  tt 
1  tt 

i  tt 


Tarred  rope,  endis,  old 
Tarred  rope,  coils, 


4i-inch 
3    „ 
2    t, 
1     ft 

r  treble 
Purchase-blocks,  with  brass  sheaves,  <<  double 

1^  single 

Spun-yam,  coils 

Ratline,      ditto 

Grates  for  heating  shot,  complete,  with  tongs,  &c. 

Junk,  cwts. 

Coals,  chaldrons 

Candles,  fbs. 

Crab  capstan,  complete 


16 


tt 


ft 

38 

98 

1,130 

130 

2 
1 

tt 

5 

4 

4 

65 

16 

15 

ft 
7 
5 
5 
9 

5 
5 

4 

16 
8 

13 

98 

13 

896 

1 


1 

3 

tt 

»t 

tt 

tf 

It 

»» 

tt 

t» 

w 

ft 

tt 

tf 

ft 

1 

tt 

ft 

tt 

tt 

tt 

ft 

tt 

2 

tt 

ft 

tt 

20 

tt 

5 

tt 

5 

tt 

tf 

tt 

2i 

tt 

I 

ft 

1 

tt 

2 

tt 

»» 

ft 

ft 

ft 

ft 

tt 

3 

ft 

2 

n 

ft 

tt 

ft 

tt 

4 

tt 

280 

tt 

ft 

*  The  long  wooden  joints  of  the  centre  chain  of  bullock  harness. 
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TABLE   \l.— continued. 


Spare  wheels  for 


24-poanders, 

8-inch  howitzers, 

Deril  carriages, 


fguii    . 
I  limber 


gun    . 
limber 


{ 


{fore   . 
bind  . 

Platform  carriages,    -j  /IJ*.  ' 

AmmnnitioQ  waggons,  •j  /?    «  * 

Forge  waggons 

L  Store  limber  carriages     • 

Assorted,  tons 

6  X 
5  X 
2  X 
lix  i 


Flat, 


i} 


TotftlMnt 

from 
England.    St 

57 
41 

24 
16 

t* 
1 

85 
85 

12 
12 

25 

40 

4 
cwt.  qrii  tt»» 

17     1  17 


Eipended 
Left  at  at  the 

.  Sebaatiaa.     Siege. 

17 


Round 


6 

1 
1 


0  24 

1  24 

2  4 


Iron, « 


^-  {}=} 


8     1  14 


Bolstaff 
Sheet 


5 
0 


Rolled  plate,  6  x  | 4 

r  1  inch  S 
Square,  <  i    „     > 26 

U  »  J 
^Casement 11 


2  0 
0  14 
0  16 

2  13 

0  14 


^i^\   /Sheer 6 

^^^*  \  Blister 2 


Horse  harness,  sets, 
long 


rRcpetr.ca.{r,i:S:i: 
L  Chain,  trace,  thill 


'^''''P''  {  short 

Leggins  for  drivers 

Head-stall  halters,  with  chain  reins 

Couples  for  traces 


2  14 
0  14 

356 
418 

37 

9 
405 

387 
774 

87 


Stoppers  and  laniards 54  &  88 


Bit  halters 
Wanties 
Park  pickets 
Grease,  kegs 
Tallow,  firkins 

Hand-crow  levers 

Iron  crows,  ■<  ,  J 

Tanned  hides 
WadmilltUU 


■{ 


6  feet 
5  feet 

feet  . 
feet  . 


37 

24 

20 

362 

9 

172 
84 

62 
40 

115 

77 


9* 

»f 
»f 

•f 

n 

f> 
»f 

If 
ft 

ff 

»f 

If 

n 


tt 
f» 

9* 


ft 


II 

8 
6 

ff 
ff 

ft 
10 

4 
4 

6 

3 

n 

»f 

tf 
t> 


ff 
ft 
n 

tf 


tf  tt 

cwt.  qn.  Iba. 
,,500 


ff 

ff 
ft 
6 

ff 
ft 


ff 
12 

ft 
6 
2 

tt 
ft 
ft 
24 
ft 

tf 
ft 

7 

ft 


0     2    0 

»t 
•f 

tt 

tt 
t* 

tt 
tt 
tf 
ff 
ff 
ff 
ft 
90 
3 

44 

24 

13 
14 

2 

10 
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TABLE   VL^continued. 


Chettt  of  toob  for  < 


Hair  cloths .... 

T-rp«Ui«.,  {is?,     : 

Com  sacks 

r  Wheelers 
Carpenters 
Smiths 
Farriers 
Collar-makers 
Coopers 
Tinmen 
Forge  carts 

Coopers'  Jointer-planes 

Coopers'  tools,  sets 

Shoes  with  nails,  seU,  j  ^^ 

„  «  .._  r  Smiths' 

f  Muscovy 
Lantbom,  •<  Tin 
LDark 

{Linseed 
Neats'.foot 
Spirits  of  turpentine,  gallons 
Paint,  lead  colour,  cwts. 


Brushes, 


00 
0 


Sash  tools 


fNo. 

•1:: 


{Adzes 
Drivers 
Vices  . 
Can-hooks,  pairs 

Hammers,  |  ^j^^"*^ 

Iron  shot-gauges,  sets 
Spikes,  marline    . 
Twine,  lbs. 
Hamhro'  line,  skeins 
Borax,  lbs.  . 
Spelter,  fts. 
Resin,  lbs.  . 
Tin,  sheets  . 
Charcoal,  bushels 
Searchers,  with  reliefs 


8 
6 
3 


Total  tent 

from 
England. 

48 

90 
800 

410 

25 

9 
22 

2 

9 

8 

6 
25 

4 

»» 
5,500 
5,000 

4 
6 

80 
132 

84 

40 
40 
41 
55 

12 

12 

24 
24 

4 

4 
4 

4 
16 
16 
31 
46 
31 
27 
48 

ft 

7 

80 

19 

175 

8 

8 

8 

400 

40 

4 


Left  at 
St.  Sebastian. 


ft 

M 

100 

I 

ft 

I 
1 

2 

ff 
ff 
tf 

»f 

ft 

ft 

ft 

ff 
tf 

ff 
ff 

ft 

ff 
ft 
ft 
ff 

ft 

ft 

ft 
ft 

ff 
ff 

ft 

tf 
ft 
ft 
2 
2 
2 
ff 

f» 
ft 
1 

ff 

ff 
ff 
ft 
ft 
ff 
ff 
ft 
ft 


Espeoded 
at  the 
Siege. 

4 

10 
200 

ft 

ff 
ff 
ft 
ft 
ft 
ft 
ff 
ff 
1 

ff 

ft 
ft 

ft 

ff 

10 

ff 

ff 

ff 
ff 
ff 
ff 

ff 

3 
ft 

H 

ff 
ff 

ff 

ff 
ff 
ff 

2 

& 

3 

ff 
12 

ff 

ft 
17 

ff 
25 
2 
2 
2 


ff 
1 
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TABLE   VI.— m/nwJ. 


tintnancf  jackt    . 

Itraucallipcn,  large,  p«in  . 
Sere*  I,  of  torti,  ^>mi 
Tip  No. 

Ticlu,  (>f  MHtt,  i 

Lin  wcigbl . 


CiMp. 


!' 


C  24-pottndrr  rarri 

[G.pounden,  ||]j 
SpaJca 
ShoTcli 

r  Felling  . 
Am,  <  Rmod    . 

L  rick 

"""•  t  Hill 
Spare  helves,  of  botI 
Grindatones,  vUh  troughi 

fSaih      . 
11a.d    . 
Croii-cut 
Setter!  for  ditto,  dozens  |  p 
Setlen  for  crois-cut  aawi,  dozens 


65,000 

10  12 

22,000 
29^0 
50.400 
45.300 
40,000 
44.000 


10    3    0 

2  1     8 

3  2    8 
2    3    0 

I 

220 

0  IS 
3    4 

1  « 

1     I  10 
0    0  2S 
0    2  U 

I 

3  K 

oist 

1     S 

4,S0O 
1,200 

~ 

3,380 
600 

1,400 
200 

'• 

;; 

204 

„ 

U) 

84 

., 

so 
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TABLE   YL—aMtinued, 


FHes  for  cross-cut 
saws,  dozens, 


Sash  . 
Hand  . 
l»it  . 
Cross-cut 


Pin  mauls 

Wood  mauls 

Linchpins 

Camp  colours 

Oak  skidding,  8x8  inches,  feet,  running 

3-inch 


Deals,  feet,  ninning, 


2     „ 
1     » 


Plank,  feet,  superficial. 


Elm 
"Spokes 


r  2i-ine 
'12      „ 


Spare,  in  the  rough,  - 


Bars,  •• 


fore 

hind 

splinter 

sweep 

roaster 


Axletrees   . 
NaTes 

,  Under-poles 


Tailpieces  . 

Guides,  {{°;j^j 

Axletree  heds 
Nose-hags    . 
Forage  cords,  sets 
Shoeing  tools,  sets 
Swingletrees 


Total  sent 

Expended 

from 

Left  at 

at  the 

England. 

St.  Sebastian 

Siege. 

2 

»» 

1 

100 

w 

40 

11 

»» 

3 

24 

n 

6 

7 

»f 

tt 

5 

>» 

ft 

7 

»» 

M 

80 

»» 

30 

800i 

H 

185 

4,110 

>» 

690 

200 

U 

tf 

424 

It 

112 

168 

tt 

56 

404 

tf 

108 

408 

»r 

108 

412 

ft 

100 

2,000 

tt 

399 

2,000 

tt 

82 

2,000 

tt 

1,000 

2,000 

n 

995 

1,995 

It 

1,000 

850 

tt 

231 

473 

tt 

44 

397 

tt 

60 

205 

tt 

10 

48 

tt 

12 

80 

tt 

20 

25 

tt 

5 

40 

tt 

10 

4 

tt 

It 

4 

It 

»» 

40 

tt 

10 

80 

tt 

f» 

19 

tt 

5 

21 

It 

5 

40 

ff 

10 

hSO 

tt 

tt 

206 

tt 

8 

2 

tt 

2 

80 

ft 

20 

Hides, 


Seat    . 
^  White  horse 
Basils,  dozens,  hlack    . 
brown  . 


CoUar-makerg*  Materialt, 


tt 


tt 


13 

»» 

tt 

14 

tt 

tt 

8 

tf 

f* 

8 

ft 

ft 

5 

tf 

7 

» 

ft 

28 

tt 

n 

22 

tt 

tt 
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TABLE   yi,-- continued. 


^v«»  »>».  { Bhck    : 

riiemp  . 
Thread,  lbs.  i  Collar  . 
(^!b.  brown 

Resin,  lbs.    . 

Pitch,  tbs.    . 

Bristles,  oz. 

Buckles,  assorted,  dozens 

Does'  hair,  tbs.     . 

r  Throat 
Thongs,  <  Top  . 
[^  Draw 

r  Collar 
Needles,  i  Stitching   . 
L  Saddle       . 

Flock,  tbs.   . 

Awls,  of  sorts 

Hafts,  of  ditto 

Punches,  sets 

Rhand  twine,  tbs. 

Whip-cord,  lbs.    . 

r  Hand 
Brushes,  •{  Soft   . 
L  Water 

Tin  pans  for  oil   . 

Serge,  yards 


Total  tent 

from 
fngbuid. 

I^eftat 
8t.8ebMilMi. 

Ezpendi 

•tClM 

8i«8c. 

12 
26 

tf 
rt 

ft 

54 
21 
13 

» 

ft 

3 

ft 

12 

t» 

n 

12 

ft 

ft 

31 

t> 

ft 

56 

w 

tt 

252 

ft 

w 

400 
400 
400 

ft 

* 

n 

tf 
fffl 
ft 

210      . 
90 
50 

ft 
tt 

ft 
tt 
ft 

56 

ft 

16 

200 

Iff 

M 

74 

tf 

tf 

12 

tf 

tf 

33 

tf 

tf 

25 

tf 

5 

25 
34 
34 

tt 
tt 
It 

tt 
tf 
t» 

34 

n 

tf 

120 

ff 

tf 

Spare. 

Bail  hoops,  9-feet 

Master  bars 

Swinglctrees 

Axletrees,  bound  off  complete  for  24 -pounders 
Ditto,  ditto,  8-inch  howitzers 


200 

tt 

50 

80 

t» 

20 

200 

tt 

tf 

15 

tt 

4 

2 

tt 

f» 
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EQUIPMENT,  NAVAL. 

The  Tables  to  this  article  give  the  armament  of  the  different  classes  of  the  abipi 
of  war  in  the  British  Service,  with  the  stores  supplied  by  the  Ordnance  Department. 
They  are  useful,  and  indeed  necessary  to  that  department  on  foreign  atatioDa,  in 
order  to  make  such  a  provision  for  the  Navy  abroad  as  may  be  required  when  vesaelt 
of  war  touch  at  those  places. 
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The  following  memorandEi  drawn  up  by  Colonel  Munro,  Royal  Artillery,  and  pre- 
sented to  a  highly  distinguished  Naval  Officer,  Admiral  Sir  Benjamin  Hallowell,  at 
the  Admiralty,  in  1825,  and  subsequently  to  Captain  the  Hon.  Sir  Henry  Duncan, 
it  would  appear,  led  to  the  equipment  explained  in  Table  I. :  the  Editors  of  the 
'  Aide-M^moire'  are  indebted  to  that  Officer  for  these  memoranda,  and  the  Service, 
in  the  event  of  a  maritime  war,  will  feel  the  effects  of  a  system  which  will  produce, 
no  doubt,  important  results. 

The  author  of  this  scheme  states  that  in  contemplating  this  arrangement  he  was 
induced  to  propose  this  particular  piece  of  ordnance  (the  32.pounder  gun)  as  the 
maximum  and  only  calibre  adapted  for  the  armament  of  ships  of  war,  in  considering 
the  several  naval  actions  where  we  had  been  successful,  and  where  we  had  used  the 
largest  calibre,  the  32-pounder  gun  of  56  cwt.,  as  well  as  those  frigate  actions  where 
we  had  been  unsuccessful,  and  used  the  naval  gun,  the  long  18-pounder;  also  that 
he  had  heard  Naval  Officers  assert  that  our  seamen  would  fire  the  32-pounder  lower- 
deck  guns  four  or  five  times  whilst  the  French  fired  their  36-pounders  (equal  to  our 
42-pounders)  three  times;  and  that  our  18-pounder  gun  could  not  cope  vrith  the 
American  24 -pounder  long  gun ;  and  vnth  the  view  of  having  one  uniform  calibre  in 
each  ship  of  war,  submitted  the  following : 

**  Memorandum  relative  to  a  proposed  and  very  superior  Armament  for  the  Navy, 
suggested  in  consequence  of  facts  connected  with  the  last  war  with  America,  and 
founded  on  a  belief  that  our  ships,  in  some  instances,  were  lost  entirely  from  the 
difference  of  metal  between  them  and  their  antagonists. 

"  Woolwich,  1825.  "  Alex.  Munbo." 

'*  1st.  There  should  be  no  different  calibre  in  any  ship.  Every  shot  or  shell  should 
be  applicable  to  any  piece  of  ordnance  in  the  ship. 

**  2nd.  This  may  be  most  easily  obtained  by  modifjring  the  guns  from  the  lower 
decks  of  the  line-of-battle  ships,  in  proportion,  until  reaching  a  scale  established  as  a 
minimum  for  guns  on  the  quarter  decks  or  poops. 

"  3rd.  That  the  calibre  should  be  that  of  a  32-pounder. 

"  4th.  That  instead  of  the  present  32-pounder  carronade,  guns  constructed  on  the 
modified  scale  should  be  adopted,  or  carronades  of  a  new  construction  with  trun- 
nions ;  but  the  carronade  is  altogether  a  most  objectionable  piece  of  ordnance. 

"  5th.  That  for  the  smallest  class  of  line-of-battle  ships,  or  frigates  which  now 
only  carry  18-pounders  on  their  main  decks,  modified  32-pounder  guns  (equal  in 
weight,  viz.,  42  cwt.,  to  the  present  18-pounders)  should  be  cast;  and  hollow  shot 
or  plugged  32-pounder  shells  should  be  used. 

'*  6th.  That  instead  of  the  32.pounder  carronades,  with  which  our  18-gun  brigs 
and  vessels  of  that  description  are  now  armed,  g^ns  weighing  about  25  cwt.  should 
be  used.  That  these  guns  should  or  might  be  fired  with  a  charge  of  4  lbs.  of  powder, 
and  when  near  an  enemy,  vrith  two  hollow  shots  at  each  round. 

"  Twelve  of  the  proposed  modified  32.pounders,  each  weighing  25  cvrt.,  vrould  be 
little  more  than  the  same  quantity  of  metal  now  on  the  deck  of  an  18-gun  brig  armed 
vrith  the  present  carronades ;  but  it  is  believed  that  vrith  ten  of  such  modified  guns, 
capable  of  firing  two  hollow  shots  or  shells  in  close  action,  or  vrith  a  roqpd  of  gn^M 
and  round  shot  together,  these  brigs,  then  called  ten-gun  brigs,  would  be  equal,  if 
not  superior,  in  force  to  what  they  now  are.  The  men  would  have  better  quarters  at 
their  g^ns ;  and  the  brigs  might  be  relieved  from  the  weights  of  metal  now  near  the 
stem  and  stem,  by  a  different  position  of  the  five  or  six  ports  on  a  side,  instead  of 
nine  or  ten. 


ll 
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"  The  guns  proposed  arc, 
*'  First.     The   present   32-iK)un(lcr ;   f  When  mounted  on  lower  decks  of 


wcig;ht  57  cwt.,  charge  10  lbs.        \       linc-of-battle  ships. 

Main  decks  and  in  frigates,  and  hol- 
low shot  when  clobC,  or  charge 
equal  to  1  round  gra|K:  and  1  round 


"  Secondly.  Modified*  32-pounders  ; 
weight  42  cwt.  (equal  to  present 
18 -pounder),  char;;e  5  or  6  Ihs. 


shot. 


"Thirdly.   Second  class  modified*  f  Quarter  decks.  forec«Ue  of  frigate. 

„rt     '     1^ ,      .„^-  I A    n-.    „   .     J       and  hue-of-battle  ships,  decks  of 

,i2.pounders ;    weight    2o    cwL,  ^       jg  ^^.        ^„^  Q    smaller 

charge  3  i  or  4  lbs.  [^      vessels." 

It  may  be  assumed,  therefore,  that  the  principle  laid  down  in  the  foregoing  Memo- 
randum has  been  happily  adopted,  by  referring  to  Table  I. ;  and  thus  the  confusion 
incident  to  guns  of  several  calibres  being  placed  in  one  yessel  avoided,  and  the 
power  of  the  armament  greatly  increased. 

It  must  be  admitted  that  there  is  a  maximum  calibre  at  which  the  shot  ia  capable 
of  penetrating  the  sides  of  ships  of  war,  and  destroying  everything  it  meets,  ooro- 
bined  with  the  facility  of  working  the  piece  of  ordnance  adapted  to  naval  armaments, 
and  the  armament  of  coast  defences,  and  that  is  considered  to  be  the  32-pounder  gnn, 
as  preferable  for  broadside  gnns.  The  42,  56,  68,  and  84.pounder  guns,  no  doubt 
valuable  for  special  cases,  will  make  a  larger  hole  in  the  sides  of  a  vessel,  and  a 
corresponding  destruction ;  but  as  the  weight  and  length  are  increased,  so  the  celerity 
of  fire  decreases,  and  a  number  of  men  to  work  these  heavy  pieces  of  ordnance  must 
be  added. 

It  is  therefore  to  be  wished  that  these  ponderous  and  unwiddy  deteriptiona  of 
ordnance  should  be  limited  in  naval  warfare  to  a  few  in  each  vessel.  About  one-tenth 
of  the  whole  armament,  as  will  lie  seen  in  Table  I.,  is  now  established  as  a  principle. 

These  remarks  are  induced  from  a  desire  evinced  by  some  influential  persons,  of 
arming  vessels  of  war  with  the  42-pounder  gun.  The  French  seem  disposed  to 
abandon  their  3G-pounder,  and  adopt  the  30-pounder  of  6'457  inches  diameter, 
English  measure.f 
8ee  'Artillery*  The  Tables  to  the  article  'Artillery'  will  give  the  weights  and  dimensions  oi  the 
Tallies  A.  u.c.  1).  ggyeral  pieces  of  ordnance  now  used  in  the  armament  of  ships  of  war.  Table  II.  of 
this  article  gives  their  ranges.  It  has  been  explained  in  'Artillery*  that  the  Ordnance 
Department  supply  all  artiller>'  stores,  ammunition,  and  guns  to  the  Na\7,  and  hence 
the  advantage  to  the  Service  generally  for  a  perfect  knowledge  of  the  description  and 
nature  of  these  articles. 


*  Tills  '  Modification '  to  suit  different  vessels,  or  diflcrcnt  dories  in  the  same  vcasel,  hms  bcni  in 
some  respcctA  nivt  by  the  introduction  of  Monk's  A.  B.  C.  :i2- pounders. — and  in  others  by  the 
24-pounder  and  18-poundcr  *  bored  up  *  to  the  same  calibre.    Sec  *  Artillery '  Table  A. — Kiitorm, 

t  Since  these  remarks  were  supRcsted,  the  8-inch  gun  has  been  generally  iutrodueed  into  the 
Navy,  in  the  proportion  of  one-tenth  of  the  whole  armament. 
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EQUIPMENT,  AMERICAN,*  for  Trains  of  Artillery,— Armament  of  Fortifi- 
cations,— Field  Train, — as  prescribed  by  the  Secretary  at  War  of  the  United  States. 

FIELD   TRAIN. 

Ordnance. 

The  proportion  of  artillery  to  other  troops  varies  generally  between  the  limits  of 
1  and  3  pieces  to  1 000  men,  according  to  the  force  of  the  army,  the  character  of  the 
troops  of  which  it  is  composed,  the  force  and  character  of  the  enemy,  the  nature  of 
the  country  which  is  to  be  the  theatre  of  war,  and  the  character  and  objects  of 
the  war. 

Similar  considerations  must  regulate  the  selection  of  the  kinds  of  ordnance,  and 
the  proportions  of  the  different  kinds  in  the  train. 

The  following  principles  may  be  observed  in  ordinary  cases : 

*  euns  of  which     P  "^  12-pounders, 
fguns,  oiwmcn     \^  ^^    6-pounders, 

*  howitzers  of  which/  ^  ^^  24.pounder8, 
i  Howitzers,  ot  wmcn^^  ^^^  l2.pounders, 

distributed  as  follows : 

Fw  the  Irfdntry:  1  piece  to  1000  men, — 6-pounder  guns  and  12-pounder  how- 
itzers, in  batteries  of  foot  artillery. 

For  the  Caoaky:  2  pieces  to  1000  men,*- 6-pounder  guns  and  12-pounder  how- 
itzers,  in  batteries  of  horse  artillery. 

For  the  Special  and  General  Parks  of  Reserve : 

fi  in  12-pounder  batteries  of  foot  artiller\', 
1  piece  to  1000  men  -^  i  in   6-pounder    ditto  ditto, 

4  in   6-pounder  batteries  of  horse  artillery. 


2  pieces  to  1000  men 


Ammunition  for  Cannon, 

Two  hundred  rounds  to  each  piece,  both  of  the  reserves  and  of  the  active  batteries. 
The  ammunition  which  cannot  be  carried  in  the  caissons  attached  to  the  pieces 
will  be  kept  in  boxes  with  the  reserves. 

Proportion  qf  the  different  kinds  of  Ammunition  and  other  Supplies. 


Kind. 

Strapped  shot,  fixed 

Canisters,  fixed 

Strapped  shells 

Spherical  case-shot,  strapped    . 

Canisters  with  sabots 

Fuzes 

Portfires         .... 

Tubes 

Slow-match  .... 
Quick-match  .... 
Bursters  .... 


For  Gum. 

For  Howitien. 

12-pn. 

6-prs. 

24-pn. 

12-pn. 

76 

70 

__ 

. 

-j 

12 

20 

— 

— 

— 

— 

52 

48 

12 

10 

35 

40 

► 

— 

— 

13 

12 

6 

4 

8 

6 

12 

10 

100 

100 

•> 

For  100 
rounds. 


Twice  the  number  of  shells  and  spherical 
case-shot. 
1  to  5  rounds. 

i  more  than  the  number  of  rounds. 
1  yard  to  5  rounds. 
^  yard  to  each  spherical  case-shot. 
1  to  each  shell  and  spherical  case-shot. 


*  Ordnance  Manual,  publiahed  by  authority  of  the  American  Government. 
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Additional  supplies  of  ordnance  and  ordnance  stores  are  placed  in  convenient 
d^p6ts,  according  to  circumstances. 

Ammunition /or  Small  Arms, 

One  hundred  rounds  to  each  man ;  of  which,  for  the  musket,  40  rounds  are  in  the 
cartridge  box,  60  in  the  parks  of  reserve.  In  the  same  proportion  for  other  small 
arms. 

Five  flints  to  100  rounds. 

Percussion  caps  for  carbines,  half  more  than  the  number  of  cartridges. 


Guns 


■•{ 


Howitzers 


Composition  of  a  Battery  on  the  War  Establishment, 

Kind  of  Battery. 

12-pounder8  mounted 

6-pouiiders      do 

r  24 -pounders      do 

\  12-pounders      do '    • 


IS-pr. 
4 


Total  number  of  pieces  mounted 


'Gun  carriages  (spare) 

Carriaffes  -l  ^"*'®"* 

^^*  I  Forges  (1  for  repairs  and  1  for  shoeing) 

Battery  waggons  (1  for  repairs,  1  for  harness) 


1 

12 

2 

2 


Total  number  of  carriages 


Implements 

2  Gunner's  haversacks. 
1  Tube  pouch. 

1  Portfire  case. 

2  Thumbstalls. 
1  Priming  horn. 
1  Prolonge. 

1  Vent-cover  and  strap, 

1  Lintstock. 

1  Portfire  stock. 

1  Priming  wire. 

1  Fuze  auger. 

1  Fuze  saw. 

1  Fuze  sett. 


and  Squ^rments/or  each  Gun  Carriage, 

1  Vent-punch. 
1  Gunner's  gimlet. 
1  Tangent  scale. 

1  pair  Portfire  cutters. 

2  Sponges  and  rammers. 
2  Sponge-covers. 
i  Worm  and  Staff. 
2  Handspikes. 
1  Sponge  bucket. 
1  Tow-hook. 
1  Fuze  rasp. 
1  Fuze  mallet. 
1  Shell  plug-screw. 


For  each  Howitzer  Carriage  {additional). 


1  Fuze  extractor. 
1  Copper  funnel. 


0-pr. 


2 


1 
6 

2 
2 


17       11 


1  Felling-axe. 
1  Shovel 
1  Pick. 

1  Spare  pole  (one-half  of  them 
ironed). 


1  Gunner's  quadrant. 
1  8-oz.  Powder  measure. 


For  each  Caisson. 

1  Spare  wheel,  to  each  caisson 

of  the  reserves. 
1  Spare  handspike. 
1  Tar  bucket. 
3  Tow-hooks. 


For  each  Forge, 


1  Water  bucket. 


1  Shovel. 
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Draught  Horsei. — 6  to  a  battery  wag;gon  and  12-poaiider  giin  carriage, — 4  to 
other  carriages — i^th  spare. 

^am«tfy'— corresponding  with  the  number  of  horses  to  the  carriages. 

The  equipments  required  for  the  immediate  service  of  a  piece  are  carried,  on  the 
march,  in  the  ammunition  chest  of  the  limber. 


8IKOR   TRAIN. 

The  number  and  kind  of  cannon  for  a  siege  train  must  be  determined  by  the  cir- 
cumstances of  each  case ;  but  the  following  general  principles  may  be  observed  in 
assigning  the  proportion  of  different  kinds  and  calibres,  and  the  relative  quantity  of 
other  supplies,  for  a  train  of  100  pieces  of  ordnance. 


(i 


Cdiifiofi. 

'24.pounder,  about  one-third  of  the  whole  number     .    32 

Guns  .  .  -{  18-pounder,     „    one-tenth  „  .10 

12-pounder,      „     one-tenth  „  .10 

Howitzers      8-inch  siege,  „    one-eighth  „  •    1^  ^100 

Mortars    i  10-iJ>cb  siege,  „     one-seventh  „  .14 

\   8-inch  siege,  „     one-fourteenth        „  .      7 

Stone  mortars     .        .        „     one-seventh  „  .14 

Coehom  mortars  (in  addition  to  the  100  pieces)  ...      6 

Wall-pieces,  for  the  attack  of  one  front 40 

Oun  Carriaget* 

For  24-pounder  guns  and  8-inch  howitzers,  one-third  spare  .    60 

For  18-pounder  and  12-pounder  guns,         one-fourth  spare  .    25 

For  10-inch  mortars  and  stone  mortars,       one-third  spare  .    38 

For    8-inch  mortars  and  stone  mortars,       one-fourth  spare  9 

Other  Carruiffei, 
Trantpcrting  carriagei  for  mortart. — 1  for  each  10-inch  mortar  and  bed, 

for  each  stone  mortar  and  bed,  and  for  three  8-inch  mortars  and  beds  .      38 
fFaggofu,  for  transporting  implements,  &c.,  intrenching  and  miners'  tools, 
laboratory  tools  and  utensils,  and  other  stores, — each  loaded  ¥rith  about 

2700  ibs.,  say 140 

TVoieA  eartf  (carrying  balls,  &c.,  on  the  march) 50 

Battery  waggon^,  1  to  100  horses 28 

Forgei,  fully  equipped 8 

Slmg  carts 5 

Draught  Hortes, 

For  each  24-pounder  and  18-pounder  gun,  and  8-inch  howitser  with  Its 

carriage 8 

„      12-pounder  gun  with  its  carriage 6 

„      spare  gun  carriage  and  forge 4 

„      transporting  carriage  for  mortars 8 

„      park  and  battery  waggon 6 

„      trench  cart 2 

„      sling  cart 2 

Spare  horses -^th 

Total,  say  .     1800 
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Fr^ffctikt  tmd  Amnwrnitum. 

r  1000  to  each  24-poander  . 

IMumI  »hot  <  1000  to  each  18-pounder  . 

\  [,1200  to  each  12-pounder  . 

j  itvape  and  canister,  50  rounds  to  each  piece 

l^$V^rical  case,  100  rounds  to  each  piece  . 

$Mh  .    .    .  800  to  each  8.inch     . 


I 


32,000 

10,000 

12,000 

2,600 

5,200 

10,400 

650 

1,300 

8,400 
5,600 
3,600 

Xb%.  500,000 


ft 


ft 


tf 


ff 


)^  !W»iUiK«  X  Canisters  .    .    50  do. 

(^Spherical  case  100  do.  .        . 

reOO  shells  to  each  lO-inch 
V^  VMCtan  .  ^  800  „  8.inch 

1^600  H  Coehom 

iih^ihHfhirr*  itt  harrels 

KVMft^Uiif  for  each  round  shot,  ^th  the  weight  of  shot. 

grape,  canister,  and  spherical  case,  ^th  the  weight  of  shot. 

round  of  howitzer  ammunition,  5  tbs.^ 

10-inch  mortar  7        >  including  charge  of  shells. 

8-inch    do.         .      3       J 

Coehom       .  ^  ft. 

stone  mortar  1 

t^ir  emrirk^'bagt,  400  to  each  piece 40,000 

4^r/rJ4yf-|wygr,  bundles 200 

SktUiit  200  to  each  gun  and  howitzer 13,000 

Sh^swmteh tbs.  4,500 

/V(^rM 8,000 

Primim^Mei 80,000 

fkn;  ^th  more  than  the  number  of  shells 40,000 

Wooden  koUomt  and  Ha^tett  for  stone  mortars,  800  to  each        .        •    1 1,200 
PereuttUm  primen,  for  pieces  furnished  with  locks,  ^  to  spare. 
Curtridgetfor  waU-pieeef,  500  rounds  to  each. 

Cariridgetf  powder t  flintit  and  lead,  for  small  arms,  according  to  the  force  of  the 
army. 

Most  of  the  ammunition  is  transported  by  hired  waggons. 


In^lementt  and  Egnipmente,    For  each  Gun, 


3  Sponges — 2  spare. 
2  Rammers — 1  spare. 
I  Worms. 

1  Ladles. 

8  Handspikes — 2  spare. 

2  Lintstocks — 1  spare. 
1  Portfire  stock. 

1  Pass  box. 
1  Tube  pouch. 
1  Priming  horn. 


2  Thumbstalls. 

2  Priming  wires — 1  spare. 

1  Gunner's  gimlet. 

1  Tangent  scale. 

2  Mauls. 

1  Vent-cover. 
1  Sponge  bucket. 
1  Broom. 
1  Percussion  lock. 


For  each  Howitzer  and  Mortar, 


Implement*. 
Sponges  and  Rammers 

Ladles 

Handspikes  (2  shod,  for  mortar) 


Howitzer. 
3  —  2  spare 

6  —  2  spare 


Mortar. 
2 — 1  spare 

6  —  2  spare 
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Implflnmta*  Howilnr.  Moiiv. 

Lintstocks 2  — lijMW  2  — Itptre 

Portare  8tock«       .        «...  1  1 

Havenackt 1  1 

Priming  wires 2— l«pti«  2— Isptra 

Gonnen'  gimlets   .....  1  1 

Quadnnta 1  1 

Mauls 2  2 

Fuze  drifts 2  —  1  spare  ♦2  —  1  spare 

Mallets 2  —  1  spare  *2  — I  spare 

Baskets         ......  1  1 

Tampeons 1  1 

Sponge  bucket       .....  1  I 

Broom 1  I 

Percussion  locks 1  - 

Plummet -  1 

Pointing  wires -  *  2 

Quoins -  2 

Shell-hooks -  *  2  —  1  spare 

Scrapers -  1 

Spatulas -  *  1 

Gunner's  sleeves  (pair)  ....  -  1 

Sand-bags,  to  wipe  with         ...  -  1 

Scales  and  weights,  funnel,  set  of  powder  measures  of  three  sizes,  shell  plug-screw, 
and  fuze  extractor,  to  each  battery  magazine. 

Implements  marked  *  are  not  required  for  the  stone  mortar :  the  number  of  im- 
plements must  be  proportioned  to  the  whole  number  of  gun  carriages,  including  the 
spare  carriages. 

Plalformt. 

For  guns  and  howitzers,  one-tenth  spare      .        .        .        .72 
For  mortars,  one-eighth  spare    .        .        .        .40 

Embrasure  Shutlert. 
Half  the  number  of  guns  and  howitzers       .        .        .        .33 

Spare  partt  of  carriages,  life,  (See  ^Armament  of  Fortifications,*  p.  481.) 
Spare  parts  of  field  carriages,  as  for  field  batteries. 

Timbetj  and  other  Materials,  for  Repairs. 

Proportion  to  the  number  of  parts  that  enter  into  the  construction  of  the  car- 
riages: 

Axle  bodies  for  siege  carriages,  ^^th — breech  bolsters,  ^th — cheeks,  ^th — 
felloes,  ^th — spokes,  ^th — fork  saddles,  ,ijyth — poles,  ^th — hounds,  ^th — splinter- 
bars,  ^V^h — double  trees,  -jSj^th — square  timber  of  various  scantling — plank — wooden 
part  of  transporting  carriages:  of  each  i2Vth. 

Bar  iron  assorted,  80  tbs.  to  a  piece,  8000  lbs. —  steel,  5  tbs.  to  a  piece,  500  lbs. — 
sheet  iron,  50  sheets — iron  wire,  400  lbs. —  sheet  tin,  100  sheets — nails  and  screws 
assorted. 
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Maekmes  and  Xopet. 

Seven  gyns,  with  tackle,  complete — 34  leyer-jacks — 14  jack-screws — 20  wheel- 
.harrows,  ^th  for  shells — 7  hand-barrows — ^balances  for  weighing — 10  spare  gyn  falls 
— 75  double  prolonges — 75  single  prolonges — drag-ropes,  200 — ^traee-ropea,  300 — 
men's  harness,  50 — small  ropes,  200  fts. — ^twine,  of  Tarions  sizes,  50  ibs. 

7bo2f. 

Sets  of  carriage-makers*  and  blacksmiths'  tools — ^pioneers'  tools,  for  the  Artillery 
alone,  40  to  a  piece,  say  4000 ;  of  which,  1600  spades,  270  shovels,  2000  mattocks, 
130  picks — spare  tool-handles,  i.  Axes,  5  to  a  piece,  500 — bill-hooks,  10  to  a  piece, 
1000 — saws,  Tarious  kinds,  200 — 10-ft.  rods,  2-ft.  rules,  masons'  levels,  100  of  each 
— paviours'  rammers,  200 — mauls,  200 — scythes,  8 — ^miners'  tools— baskets. 


Laboratory  Tbolt  and  MaieruUt. 


Nitre,  pulverized  . 

Sulphur,  pulverized 

Sulphur,  roll    .    . 

Pitch      .... 

Resin     .... 

Bees'  wax   .    .    . 

Charcoal,  pulverized 

Camphor    .    .    . 

Spirits  turpentine 

Sperm  oil    .    .    . 

Linseed  oil  .    .    . 

Tow,  tarred  links,  fire-stone,  &o.,  &c. 


Two  sets  of 

1500  ibs. 
100 
100 
150 
150 
50 
200 
20 

10  gallons. 
5 
2 


ft 


n 


yt 


») 


»» 


f» 


»» 


f» 


»» 


laboratory  tools : 

Twine  .  .  . 
Tarred  rope-yam 
Copper  wire  . 
Brass  wire  .  . 
Cotton  yam  . 
Glue  .... 
Wrapping  paper 
Tar  ...  . 
Mealed  powder 
Quick-match  . 
Torches  .    .    . 


50! 

aoo„ 

10  „ 
10  „ 
25  „ 

16  » 
10  reams. 
20  barrels. 

aootba. 

150  „ 
100  „ 


Inatrumenis,  Books,  ^c. 

Two  theodolites,  or  other  instruments  for  measuring  angles — 2  levels  and  staves — 
2  compasses — 4  surveying  chains — diagonal  scales — cases  of  mathematical  instra- 
ments — spy-glasses — tables  of  artillery  constraction — ^tables  of  firing — logarithmic 
tables —  drawing-paper. 

Mucellaneoui  S¥ppUe$. 

Smiths'  coal,  20  tons — grease,  in  barrels — sand-bags,  500  to  each  piece  of  ord- 
nance—  chevaux-de-frize — scaling  ladders — rampart  grates,  50 — ^tarpaulins,  various 
sizes,  100 — 2  grind-stones — lanthoms,  100 — sperm  candles,  150  lbs. — lamp-lighters' 
torches — tinder-boxes,  &c. — canvas. 


ARMAMENT   OF    FORTIFICATIONS. 

The  kind  and  number  of  pieces  of  ordnance  required  for  the  armament  of  each  of 
the  fortifications  are  prescribed  by  the  Secretary  at  War,  according  to  their  character 
and  extent. 

Tlie  carriages,  ammunition,  implements,  equipments,  and  other  supplies,  for  a  fort 
on  the  war  establishment,  may  be  proportioned  to  the  number  of  pieces  on  the  fol- 
lowing general  principles,  the  application  of  which  must,  however,  be  regulated  by  the 
importance  of  the  position,  and  by  the  peculiar  circumstances  of  each  case. 
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Gan 
carriages 


Carrioffef, 

^Casemate    •    • 
Barbette      .    . 
•{  Siege      .    .    . 
Field  .    .    .    * 
Mortar-beds 
Trencb  carts  for  advanced  1 
works      .....   J 

Sling  carts 

Tumbrils  or  hand  carts  .    . 

Caissons 

Forges,  traTclling  (besides  1 
permanent  forges) .    .   j 

jimmwutum. 

For  each    gun  and   sea-l 

coast  howitzer  .    .    .   j 

For  each  carronade    .    .    . 

siege  howitzer .    . 

10-hieh  mortar    . 

II        mortar  .    .    •     . 

For  8-inch  stone  mortar  1 

and  Coehom     .    .    .   j 


it 
tf 


For  a  Frant  of  Attack . 


One-sixth 

One-third 
One-third 
One-third 
One-fourth 

1  to  20  pieces 


»» 


»» 


1  to  25 
1  to20 
I  to  each  field-piece 
1  to  30  pieces  1 
of  all  kinds    j 


800  rounds 


{ 


100 
600 
400 

600 


tt 
tt 

tt 


For  other  Land  Pronta, 

and  for  Sea-Coast 

Batterie*. 


One-eighth 
One-sixth 
One-sixth 

One-fourth 


1  to  25  pieces 
1  to  20      II 


250  rounds 


100 
200 

200 


tf 


tt 


tt 


More  than  the 
number  of 
pieces. 


*   r 


grape  and 
canister. 


tt 


tt 


tt 


100  ibs.  of  stone  to  each  charge  of  a  stone  mortar. 
Rampart  grenadeSi  300  to  a  front  of  attack. 
For  each  piece  of  artillery  of  a  battery  for  sortieSi  400  rounds. 
Gunpowder, — The  quantity  of  cannon  powder  may  be  calculated  on  the  following 
principles : 

For  each  charge  of  a  gnni  ^  of  the  weight  of  shot. 

carronadCi  or  24-pounder  howitzer 
8 -inch  siege  howitzer 
10-inch  sea-coast  do. 
8-inch      do.       do. 
10-inch  mortar  (light) 
lO-inch    do.     (heavy) 
8.inch    do. 
13-inch    do. 
stone  mortar 
Coehom     . 

To  spare,  for  mining,  fire-workS|  and  wastCi  -^h  of  the  whole,  indoding  a  pro- 
portion of  mealed  powder  and  its  components,  pulverized. 
Fuzes,  ^  more  than  the  number  of  shells. 
Tubes,  i  more  than  the  number  of  rounds. 
Slow-match,  40  lbs.  to  a  piece. 
Cannon  cartridge-paper,  1  sheet  to  a  round. 
Sabots,  wooden  bottoms  for  stone  mortars. 
Portfires,  1  to  15  rounds. 

Percussion  primers,  \  more  than  the  number  of  rounds,  for  pieces  furnished  with 
locks. 


tt 


tt 


tt 


tt 


tt 


tt 


tt 


tt 


tt 


ti 


tt, 


tt 


tt 


tt 


tt 


tt 


tt 


tt 


tt 


tt 


2tbs. 

4  .. 
12 

8 

7 
15 

3 
30 

1 

i 


Including 
>  the  charm  of 
'*       the  shdl. 


tt 


tt 
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SmaUJmu. 


Muskets     .... 

Musketoons 

Pistols        .... 

Artillery  and  Infantry  swords 

Cayalry  sabres    . 


More  than  the  namber  of  troops  of  the 
several  kinds,  supposed  to  be  fullj 
armed  and  equipped. 


Wall-pieces,  50  to  a  front  of  attack,  or  a  front  eiposed  to  escalade. 

dmmumti^n, — Musket  cartridges  for  each  man    .        .  400 

Musketoon,  pistol,  and  rifle  cartridges    .  100 

Cartridges  for  each  wall-piece  .    400 

Spare  powder  for  small  arms,  ^th  of  the  whole  quantity  required  for  the 
cartridge-paper  in  proportion. 

Flints,  1  to  10  rounds ;  percussion  caps,  1(  to  a  round,  for  arms  with  percusaioii 
locks. 

Implements  and  Equipments  for  each  Gtm, 


2  Rammers — 1  spare. 

2  Sponges — 1  spare. 

i  Worms. 

i  Ladles. 

2  Lintstocks — 1  spare. 

1  Portfire  stock. 

1  Pass  box. 

2  Budge  barrels. 
I  Tube  pouch. 


1  Priming  horn. 

2  Thumbstalls — 1  spare. 

2  Priming  wires — 1  spare. 

I  Gunner's  gimlet. 

1  Haiuse,  or  tangent  scale. 

I  Vent-cover,  or  lock-cover. 

1  Percussion  lock. 

1  Water  bucket. 


For  eaek  Howitzer. 
The  same  as  for  a  gun,  omitting  Pass  iox,  and  adding—* 


1  Haversack. 

2  Fuze  setters. 
2  Fuze  mallets. 

1  Fuze  extractor  to  6  pieces. 


1  Quadrant. 
1  Fuze  saw. 
1  Fuze  gimlet 


2  Sponges  and  rammers. 
6  Handspikes — 4  shod. 
2  Lintstocks. 
1  Haversack. 

1  Tube  pouch. 

2  Priming  wires. 

1  Gunner's  gimlet. 
1  Quadrant. 

1  Plummet. 

2  Pointing  wires. 
2  Quoins. 

1  Tampeon. 


For  each  Mortar, 

2  Shell-hooks. 

1  Scraper. 

1  Spatula. 

1  pair  Gunner's  sleeves. 

1  Sand-bag. 

2  Fuze  setters 
2  Mallets  V  1  spare. 
2  Fuze  saws 
i  Fuze  extractors. 
1  Basket. 
1  Broom. 
1  Tarpaulin. 


} 


The  implements  for  shells  are  not  required  for  the  stone  mortar. 

For  each  Casemate  Carriage  (including  the  Spare  Carriages). — 2  traversing  hand- 
spikes— 2  truck  handspikes — 1  quoin,  or  elevating  machine — 4  chocks,  2  spare  — 
1  broom. 
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For  each  Barbette  Carriage, — 4  manoeuvring  handspikes,  2  spare — 1  tarpaulin  or 
other  cover — 1  platform  and  2  mauls ;  if  the  platform  is  not  permanent. 
For  each  Siege  Carriage. — 4  handspikes,  2  spare — 2  mauls — 1  platform. 

^are  Parts  for  Repair  of  Carriaget, 

Proportion  of  the  number  of  spare  parts  to  that  of  similar  parts  which  belong  to 
the  carriages : 

Forks  for  traversing  wheels  of  barbette  carriages     ....  ^th 

Pintles  for  siege  carriage  limbers -^th 

Pintles  for  casemate  carriages Vv^h 

Linchpins ^th 

rfor  siege  carriages ^th 

Axletrees  <  for  barbette  carriages  .        .  * -^th 

Lfor  casemate  carriages ^Vh 

Rollers  for  casemate  carriages ^th 

Bolster-plates  for  pintles  not  permanently  fixed       ....  ^th 

for  siege  carriages -^h. 

for  barbette  upper  carriages  (including  rollers)         .        .  -^th 

Wheels  \  for  casemate  carriages ^th 

for  barbette  chassis ^th 

for  casemate  chassis ^th 

Ax»e  washers   /'^^^'"^der ^^tb 

Ax.cwashers,  4^  ^^^^ ^^^ 

Poles  for  siege  carriage  limbers,  one-half  ironed     ....  ^th 

Elevating  screws ith 

Double  trees  for  siege  carriages,  one-half  ironed      ....  \Xh. 

Tongues  (iron)  for  casemate  carriages i\rth 

Nuts,  assorted i\rth 

Timber,  and  other  Materialt,  for  Repairs. 

Cheeks,  stocks,  naves,  spokes,  felloes,  for  siege  carriages ;  of  each  g^fth-^cheeks  of 
mortar-beds,  i^th — ^handspikes,  4  to  a  piece — tool-handles,  ^ — sets  of  timber  for 
barbette  carriages,  ^th — ditto  casemate,  ^th — iron,  assorted,  50  lbs.  to  each  piece 
— nails  and  screws,  assorted,  100  to  each  piece — steel,  1  lb.  to  each  piece — sheet 
iron,  6  square  feet  to  each  piece — tin,  5  sheets  to  each  piece — spare  parts  for  small 
arms. 

Machines,  Ropes,  Sfc, 

Gyns,  casemate  and  rampart,  as  may  be  required,  according  to  the  extent  of  the 
fort — jack-screws — capstans — lever-jacks — wheel-barrows,  1  to  each  piece — hand- 
barrow,  for  shells,  1  to  each  mortar — sling  hand-barrow,  and  frame  hand-barrow 
with  legs,  1  to  each  gun  and  howitzer — platform  balance,  or  scales  and  weights — gyn 
falls,  ^th  spare — double  prolonges,  2  to  each  gyn — drag-ropes — ^trace-ropes — small 
rope,  5  lbs.  to  a  piece. 

Tools. 

Sets  of  carriage-makers*,  smiths',  and  armourers'  tools — intrenching  and  miners' 
tools — saws — levels — paviours'  rammers — 10-ft.  rods — 2-ft.  rules:  the  number  of 
each  kind  to  be  regulated  by  the  particular  circumstances  of  each  case. 
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Toolt  and  Materiakfor  Fire-works,  8fe, 

Laboratory  tools  and  materials,  according  to  the  extent  and  resources  of  the  fort : 
see  the  proportion  of  those  for  a  siege  train.  For  each  night  of  a  siege,  or  for  eack 
night  on  which  the  guns  will  probably  be  served,  have  six  tarred  links  to  each  piece, 
mounted  on  the  ramparts  of  a  front  of  attack,  or  of  a  sea-coast  battery,  and  five  fire- 
halls  for  a  front  of  attack ;  six  carcases  for  each  large  mortar  on  a  fh>nt  of  attack. 

Signal  rockets,  torches,  fire-stone,  &c.,  according  to  circumstances. 

Irutrumenis,  Books,  Stationery,  6fc, 
According  to  the  character  and  extent  of  the  fort. — See  *  Siege  Train,'  p,  476. 

Miscellaneous  iSapplies, 

Timber,  plank,  and  boards — wood  for  sabots,  fudnes,  gabions,  &c. — pickets — 
coal,  5  tons  to  a  forge — grease — grind-stones — rampart  grates,  2  to  each  piece  on 
the  ramparts — sand-bags  for  the  batteries  of  the  front  of  attack — ^lanthom,  1  to  each 
piece — candles — oil — fire-engine  and  buckets. 

Field-pieces,  forming  a  part  of  the  armament  of  a  fortification,  should  be  provided 
with  their  caissons,  ammunition,  &c.,  as  for  service  in  the  field. 


EQUIPMENT,  MUSKET-BALL  CARTRIDGE. 

Musket-Ball  Cartridge  Equipment  b  important  to  every  branch  of  the  army,  as 
regards  an  adequate  supply  and  mode  of  conveyance.  The  several  descriptions  of 
musket-ball  cartridge,  and  the  mode  of  packing  as  adopted  in  the  Laboratory  at 
Woolwich,  ia  explained  in  the  article  'Ammunition.' 

In  order  to  regulate  the  supply  and  mode  of  conveyance,  and  describe  the  equip- 
ment, it  is  necessary  to  give  the  proportion  required  for  an  army  taking  the  field.  The 
Committee  of  Artillery  Ofiicers  at  Woolwich  recommended  that  it  should  not  be  less 
than  five  times  the  quantity  carried  by  the  soldier,  i.  e,  supposing  the  army  to  be  sixty 
thousand,  G0,000  x  60  x  5  =  18,000,000  ball  cartridges  necessary  for  six  months' 
active  operations.  This  quantity  could  be  only  supplied  in  certain  proportions,  accord- 
ing to  the  immediate  wants  of  the  army,  by  establishing  entrepots,  as  the  whole  would 
require  1000  waggons  and  about  3G00  horses  for  small-arm  ammunition  alone, 
ee  Plate,  The  waggon  constructed  for  this  equipment*  will  carry  20,000  rounds,  and  is  drawn 

5d!r«  caWblic*'"  ^^^  ^^^^  horscs  :  the  wheels  and  axles  are  similar  to  the  Ammunition  Waggon,  and  it 
seems  well  adapted  for  the  conveyance  of  musket-ball  cartridges  in  any  country 
where  a  field  battery  can  move. 

The  supply  of  small-arm  ammunition  is  usually  afforded  by  organizing  a  certain 
number  of  waggons  into  equipments,  in  charge  of  detachments  of  Artillery;  one  equip- 
ment to  each  division  of  Infantry,  a  small  proportion  to  Cavalry,  and  equipments  in 
reserve  in  the  following  proportions : 


•  For  the  waggon  of  this  e(|uipmcnt.  as  now  adapted  to  the  Service,  sec  article  '  Carriage.* 


J-lui  WmIi  ilf  Hiih  ll,''I^.T^  tf'M-, 
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Table  of  Musket-Ball  Cartridge  Eguipments. 


Nature. 


Waggofu. 
Mu8ket.ball .    . 
Forge .    .    .    . 
Store  .    .    .    . 


Total  waggons 

RoytU  Artillery 
Captain    .    . 
Lieutenants  . 
Surgeon  .    . 
Staff  Serjeant 
Serjeants 
Corporals 
Bombardiers 
Buglers    .    . 
Gunners  .    . 
Drivers    .    . 
Farriers    .    . 
Shoeing  Smiths 


Total 


•-    •    •    • 


Horsei, 
Draught  .     . 
Saddle     .    . 
Baggage  .    . 


Total  horses 


Reserve 

for  three 

Cavalry 

In&ntry 

Divisions 

Division 

Division 

carrjang 

for  80,000 

for  340,000 

400,000 

rounds. 

rounds. 

rounds. 

4 

12 

20 

1 

1 

1 

1 

2 

3 

6 

15 

24 

1 

1 

1 

2 

3 

— 

1 

1 

m. 

1 

1 

1 

2 

3 

1 

2 

3 

2 

4 

6 

1 

2 

2 

18 

36 

54 

12 

30 

48 

.. 

1 

1 

1 

2 

3 

37 

84 

126 

24 

60 

96 

3 

6 

9 

1 

4 

5 

28 

70 

110 

Remarks. 


See  Plate. 

Ordinary  forge  waggon. 

Flanders  waggon. 


For  an  army  of  60,000  men,  there  will  be  consequently 

Two  Cavalry  equipments") 
Six  Infantry        „  >  150  waggons,* 

Two  Reserve        „  J 

conveying  2,680,000  ball  cartridges,  or  about  |th  of  the  proportion  allotted  to  this 
army  at  the  commencement  of  a  campaign.  As  this  supply  is  expended,  the  eqmp* 
ments  will  return  to  the  entrep<^t  to  be  replenished. 

The  supply  for  a  siege  operation  is  afforded  usually  by  taking  the  waggons  of  the 
country  for  this  purpose. 

The  Artillery  Department  has  the  organization  and  charge  of  the  musket-ball  car- 
tridge equipments  to  an  army  moving  in  the  field,  but  the  responsibility  of  the  pro- 
portions to  be  supplied  should  be  vrith  the  Adjutant-General's  Department,  which 
alone  is  acquainted  with  the  expenditure  and  wants  of  the  army :  this  has  hitherto 
been  thrown  on  the  Artillery.  It  would  appear  to  suffice,  if  these  last  kept  the  equip- 
ments efficient,  and  the  requisite  supply  at  the  entrepots,  leaving  the  extent  of  that 
supply  to  be  determined  by  the  proper  D^artment 

A  musket-ball  equipment,  composed  of  two-wheeled  carts,  and  drawn  by  two 
horses,  has  been  used,  and  this  equipment  supplied  the  British  army  at  Waterloo : 


*  Including  forge  and  store  waggons,  as  above  detailed. 
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it  was  used  in  Ireland  in  1845,  and  seems  only  adapted  to  limited  operations,  in 
advance. 

The  comparative  utility  of  two  and  four-wheeled  waggons  has  been  well  compared 
and  discussed,  and  apparently  finally  settled  in  favour  of  the  latter,  by  the  Committee 
of  Artillery  Officers,  whose  opinions  are  too  valuable,  on  this  and  all  other  equipments, 
to  be  passed  over,  and  are  given  in  the  following  extract : 

**  Conveyanee  of  Small- Arm  Ammunition. — The  usual  means  of  conveying  snaall- 
arm  ammunition  in  the  British  Service  has  hitherto  been  the  musket-baU  cartridge 
cart,  holding  12,000  rounds,  drawn  by  two  horses:  during  the  Waterloo  campaign, 
however,  only  10,000  rounds  were  carried  in  the  cart,  as  that  quantity  was  deemed  a 
sufficient  load,  but  this,  in  common  slow  movements  even,  was  found  too  much  for  a 
pair  of  horses,  far  less  could  they  be  expected  therefore  to  move  at  an  accelerated  rate 
when  such  was  necessary. 

"  In  the  Peninsula,  when  it  was  an  object  to  take  forward  as  great  a  quantity  of 
ammunition  as  possible,  the  carts  carried  the  whole  12,000  rounds ;  but  to  insure  its 
getting  on  there  was  a  necessity  for  its  being  drawn  by  four  horses,  and  the  same 
would  have  been  necessary  in  France,  on  account  of  the  deepness  of  the  croia  roads, 
had  the  cart  been  loaded  to  its  full  extent. 

"  From  the  above,  therefore,  it  appears  that  the  present  ball-cartridge  cart,  with 
the  reduced  load,  is  too  much  for  a  pair,  and  that  it  will  contain  too  little  ammunition 
for  four  horses. 

<*  To  remedy  this  inconvenience,  therefore,  the  Committee  are  of  opinion  that  four- 
wheeled  carriages  for  small-arm  ammunition  would  be  far  preferable  to  carta,  and 
would  afford  the  power  of  a  better  application  of  physical  force  for  their  movements. 

'*  The  Committee  have  to  shew,  that  although  in  their  arrangement  of  fidd  equip- 
ment the  small-arm  ammunition  limber  waggons  are  proposed  for  24,000  rounds,  to 
move  with  four  horses,  it  is  not  without  having  adverted  to  the  increased  weight  of 
the  carriages  thus  loaded  beyond  the  ammunition  carriages,  which  would  render  a 
diminution  of  ammunition  necessary  in  the  event  of  a  difficult  country :  at  the  same 
time  it  is  deemed  advisable  that  the  waggon  should  be  able  to  contain  20,000  rounds, 
in  case  the  scene  of  operations  admitted  a  facility  of  movement.  There  would,  as 
circumstances  varied,  therefore,  be  the  power  of  regulating  the  movement  of  small- 
arm  ammunition  as  follows.  In  a  good  country,  and  the  summer  season,  the  waggon 
might  move  with  20,000  rounds,  drawn  by  four  horses ;  but  in  a  difficult  country,  or 
a  procrastinated  campaign,  the  same  load  would  require  an  additional  pair  of  horses, 
and  under  any  circumstances  the  service  might  be  continued  with  four  horses,  by 
diminishing  the  load  of  the  waggon  to  16,000  rounds,  which  its  construction  would 
admit  of  without  danger  of  injuring  the  ammunition. 

"Another  considerable  advantage  would  be  obtained  also  by  the  waggon  being 
fitted  for  20,000  rounds :  it  would  afford  the  means  of  bringing  forward  the  greatest 
possible  quantity  from  the  dep6ts,  and  also  moving  forward  a  greater  proportion  to 
points  of  assembly  preparatory  to  battles,  or  supply  of  advanced  reserves,  and  which, 
in  many  instances,  would  admit  of  waggons  being  sent  sooner  to  the  rear  for  more 
ammunition. 

**  It  may  be  argued  in  favour  of  two-wheeled  carriages,  that  they  would  be  more 
easy  to  conduct  up  great  steeps,  or  extricate  from  difficulties ;  but  reverting  to  the 
experience  in  Portugal,  it  may  be  considered  as  quite  conclusive  that  a  four-wheeled 
carriage,  fairly  horsed,  like  our  ammunition  limber  waggon,  can  be  conducted  over 
every  species  of  country  where  there  is  anything  like  a  carriage-road ;  and,  on  the 
other  hand,  the  carriages  with  four  wheels  would  possess  the  following  important 
advantages  over  those  with  two. 
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**  There  would  be  less  wear  and  tear  of  horses  than  with  carts  when  all  work  in 
shafts,  and  consequently  fewer  spare  horses  would  be  required  with  waggon  reserves. 

"  Carts  would  require  to  have  *all  large,  or  what  is  termed  wheel  horses,  whereas  a 
mixed  description  of  horse  would  be  available  for  waggons  to  be  distributed  for  wheel 
and  leading,  as  is  practised  with  batteries  of  artillery. 

"  Should  it  be  required  to  detach  ammunition  with  great  expedition  from  a  waggon 
reserve,  towards  any  given  point,  it  might  be  done  by  taking  the  leading  horses  from 
half  the  waggons,  and  advancing  the  other  half  rapidly  with  six  horses,  or  by  unlim- 
bering  and  sending  the  limbers  alone  with  four  horses ;  and  this  is  an  advantage  which 
carts  would  not  admit  of,  for  want  of  leading  harness.  The  horses  with  waggons 
would  be  more  ready  to  render  mutual  assistance  to  the  carriages  in  difficulty  than 
those  vrith  carts. 

"  In  case  of  retreat  and  being  pressed  by  an  enemy,  should  the  horses  be  hard- 
worked  and  the  roads  very  bad,  considerable  casualties  would  naturally  be  the  conse- 
quence, which  would  occasion  many  carts  being  lost  or  destroyed ;  for  it  would  be 
impossible  for  a  cart  to  proceed  with  one  horse,  though  a  waggon  could  do  with 
three ;  that  is  to  say,  if  a  reserve  of  twelve  waggons  was  reduced  to  thirty-six  horses, 
it  would  still  continue  to  move  without  diminution  of  carriage,  whereas  a  reserve  of 
twenty.four  carts,  under  similar  circumstances,  would  be  obliged  to  abandon  six  carts  * 
besides,  in  the  time  of  march,  should  a  horse  drop  in  a  waggon,  it  would  be  easily 
extricated,  and  the  waggon  move  on,  whilst,  by  the  same  thing  occurring  with  a  cart, 
if  a  spare  horse  was  not  at  hand,  the  movement  of  the  column  would  be  either  in- 
termpted,  or  the  cart  thrown  out  of  the  road." 

Note. — By  a  subsequent  arrangement  in  the  French  Service,  the  musket-ball  am- 
munition equipments  are  associated  with  the  field  batteries  attached  to  divisions 
of  Infantry. 


ESCALADE.* 

This  article  will  comprehend  three  subjects. 

1.  The  Means  of  effecting  this  operation,  Le,  the  Scaling  Ladder. 

2.  The  Arrangement  before  escalading  works. 

3.  The  Execution. 


1.  There  are  two  kinds  of  Sealing  Ladder,  those  in  lengths,  provided  by  Goyem- 
ment  with  other  Engineer  stores,  which  have  never  yet  been  used, — and  those  of  an 
impromptu  kind,  made  for  the  occasion :  the  first  description  (used  in  the  School  of 
Instmction  at  Chatham)  consists  of  ladders  about  12  feet  in  length,  which  fit  into  one 
another,  so  that  each  joint  will  give  an  effective  length  of  10  feet :  they  are  made 
tapering  as  explained  in  the  annexed  figures. 


Fig.  I. 

TTTTTTrnrrm  1 1  i  1 1 1 1 1 1 1  ittt 


*  Compiled  by  Mi^or-Genenl  Lewis,  C.B.,  R.E. 
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Sides  33"  deep  hj  i"  thick.— Yellow  pine. 

a.  Iron  rang  of  if'  round  iron. 

b.  Broad  wooden  rung :  this  and  all  except  a  are  of  oak. 

c.  Iron  bands  receiving  the  ends  of  the  next  ladder  when  fitted  as  in  fig.  1 . 

d.  Lashing-holes. 
Weight  about  50  lbs. 

One  length  of  Lieut.-General  Pasley's  ladder  consists  of  two  of  the  aboTe  joints  and 
a  half-joint  or  short  Isdder  7'  6"  in  length,  with  the  same  widths  at  top  and  bottom, 
as  given  in  fig.  2. 

The  sides  of  the  ladder  to  be  of  good  yellow  pine ;  all  the  nings  of  oak  except  a, 
which  is  of  f "  bolt  iron.    The  clasps  6  to  be  of  2V'  x  f "  fiat  iron. 

The  old  regular  pattern  ladders,  previous  to  the  Peninsular  War,  were  in  lengths  of 
6  feet,  very  heavy,  and  when  five  or  six  were  put  together  they  broke  down  with  their 
own  weight :  those  used  at  Chatham  are  found  to  answer,  and  are  extremely  service- 
able in  practice,  after  having  been  brought  to  the  most  perfect  state  by  various  trials 
by  Lieut.-General  Pasley,  at  Chatham ;  they  will  likewise  be  found  very  convenient  in 
the  transport. 

The  second  description  of  ladder  in  one  length,  such  as  those  by  which  the  escalade 
at  Badajos  and  other  places  was  effected,  are  made  of  light  but  strong  wood ;  those  in 
common  use  in  building  are  of  one  spar  sawn  in  two,  wooden  rungs,  with  iron  rods 
under  them,  at  about  every  10  feet  apart,  and  are  easily  made  by  any  carpenter  when 
suitable  timber  can  be  had :  uffer  poles  are  most  esteemed  in  England.  In  the  cam- 
paign in  Affgbanistan  the  bamboo  was  used,  according  to  Lieut.  Durand.*  In  expe- 
riments made  at  Chatham  it  was,  however,  found  that  these  canes  could  not  be  bored 
vnthout  weakening  them  too  much :  the  ladder,  therefore,  consisted  of  the  two  side 
pieces,  and  of  rungs  lashed  across  instead  of  passing  through  them. 

These  ladders  in  one  length  are  extremely  difiScuIt  of  carriage,  for  which  reason 
waggons  are  constructed  on  purpose ;  and  in  mountain  and  bad  roads,  owing  to  the 
great  length  of  the  ladder,  they  are  unfit  for  transport.  However,  as  they  may  be 
required  again  under  similar  circumstances,  an  account  of  them  is  here  given. 

2.  The  Arrangement  for  an  Escalade. — The  arrangement  for  the  transport  of  the 
ladder  is  a  previous  question,  depending  upon  the  description  used,  and  is  more  appro- 
priately considered  under  the  head  of  *  Equipment/  It  is  presumed  that  they  are 
carried  to  the  spot  by  the  Engineer  Department,  when  the  party  intended  for  the  esca- 
lade is  to  meet,  unseen,  and  under  cover  if  possible,  600  or  700  yards  from  work  to 
be  attacked.  It  is  necessary,  in  order  to  be  clear,  to  imagine  the  operation  to  be  per- 
formed either  by  ladders  in  lengths  or  ladders  entire :  for  the  first,  the  arrangements 
taught  at  Chatham  will  be  the  data ;  and  for  the  latter,  those  proposed  by  Lieut.- 
Colonel  Jebb,  in  his  '  Practical  Treatise.' 

Ladders  in  lengths. — It  will  be  found  convenient  to  fix  them  in  double  and  single 
lengths  alternately,  as  it  is  not  possible  to  imagine  any  work  to  be  escaladed  less  than 


*  Professional  Papers,  vols;  vr.  and  vi. 
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10  feet  in  height :  the  doable  lengths  are  made  fiut  with  the  lashing  nsually  fixed  to 
the  ladders,  so  that  in  lowering  them  down  to  descend  a  connterscarp  they  will  not 
separate ;  they  will  be,  therefore,  spread  on  the  gronnd,  as  explained  below,  in  alter- 
nate double  and  single  ladders,  in  reference  to  the  work  to  be  escaladed,  and  in  rows, 
as  may  be  best  suited  to  the  place  of  deposit,  with  the  broad  end  to  the  firont,  at  4  or 
5fiBetapart« 


Fig.  3. 
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There  will  be  required,  therefore,  two  men  to  each  length. 

Ladders  entire  will  be  arranged  at  4  or  5  feet  apart,  and  will  require  six  men  to 
each  ladder  to  carry  them  to  the  escalade :  diagrams  4  to  9  will  senre  to  explain  the 
arrangement  on  the  ground. 

3.  The  Arrangementt  for  the  ExecutUm  of  an  Escalade. — The  attack  of  works  by 
escalade  may  be  conceived  the  reverse  of  other  assaults,  being  performed  in  open 
order  instead  of  close  when  approaching  the  place  (for  the  general  operations  of  an 
assault,  see  the  article  'Assault'):  for  the  special  operations  the  following  sugges- 
tions are  given,  observing  that  it  is  immaterial  whether  there  is  a  counterscarp 
or  not,  except  that  a  greater  number  of  ladders  are  required,  and  the  operation 
will  be  described  with  Ladders  in  lengths,  or  with  Ladders  entire.  Supposing  in  the 
former  the  number  of  lO.feet  joints  available  to  be  180,  and  in  the  latter  (entire)  60 ; 
the  assaulting  party  will  be  supposed  to  consist,  in  both  cases,  of  400  men,  with  a  sup* 
porting  party  of  the  same  strength ;  the  height  of  the  escarps  having  been  ascertained 
pretty  accurately :  *  observing  that  if  there  is  a  counterscarp,  the  ladders  must  be  left 
there  until  the  assault  is  over,  which  is  sometimes  omitted  in  instructions  given,  and 
which  prevents  the  support  following,  and  also  renders  the  retreat  impracticable.  In 
all  cases  when  there  is  a  counterscarp,  or  that  it  is  not  very  low,  one-third  of  the  lad- 
ders  should  remain  there,  and  consequently  an  adequate  provision  thought  of:  hence 
it  will  be  seen  that  the  ladders  in  lengths  are  most  convenient,  as  there  would  be  no 
waste  of  material,  which  must  be  the  case  when  they  are  entire,  of  30  feet  long,  ap- 
pearing an  unnecessary  height  above  the  counterscarp,  which  would  be  the  case  were 
the  ditch  only  12  feet  deep :  leaving,  therefore,  a  proportion  of  single  ladders  on  a 
counterscarp,  the  party  with  the  double  ones  will  fix  them  on  the  escarp,  raising  them 
from  below,  if  not  of  sufficient  height,  to  fix  one  of  more  lengths,  as  may  be ; 


•  By  the  Engineer,  preparatory  to  the  escalade. 
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10  to  18  feet  requiring  2  lengths, 

18  to  28    „        „         3      „ 

28  to  35    „        „         4       „ 
but  if  possible  the.  ladder  should  over-reach  the  height  of  the  escarp  3  feet,  to  assiit 
to  get  a  foot  on  the  rampart  or  wall. 

The  Escalade  by  Ladders  in  lengths. — These  are  now  supposed  to  be  arranged  on 
the  ground.  The  attacking  party  will  be  divided  into — one-half  as  the  covering 
party,  to  extend  themselves  with  their  bellies  on  the  ground,  on  the  crest  of  the 
glacis,  to  keep  under  the  fire  as  much  as  possible, — the  other  half  to  be  formed  into 
sections  of  five,  vnth  arms  and  accoutrements,  but  the  slings  slacked.  Reverting  to 
fig.  3,  each  party  of  five  will  move  between  the  alternate  short  and  long  lengths, 
consisting  of  60  of  two  lengths,  and  60  of  one  length,  three  men  taking  the  long 
one,  and  two  the  other,  on  their  right  shoulders,  having  previously  slung  the  musket 
(bayonet  unfixed)  over  their  left.  On  the  word  *  forward'  the  party  vriU  move 
onward,  preceded  by  the  Engineers,  assisted  by  a  detachment  of  Sappers,  provided 
with  axes  and  crow-bars,  to  the  point  of  attack,  between  the  files  of  the  covering 
party.  On  reaching  the  escarp  (the  descent  into  the  ditch  being  explained  and 
provided  for  if  there  is  a  counterscarp)  the  threes  vrith  the  double  ladder  will  rear  it 
by  planting  the  butt  end  firmly  on  the  ground ;  and  conceiving,  by  way  of  example, 
the  escarp  or  exterior  revetment  to  be  above  18  feet  in  height,  the  third  ladder  wOl 
be  used  by  raising  the  double  one  and  fixing  the  other  below :  this  method  vrill  not 
be  difllcult,  by  extending  the  bottom  of  the  first  as  far  as  possible  firom  the  wall,  and 
then  hoisting  up  all  three:  an  escalade  above  25  or  28  feet  is  rarely  practicable 
except  by  surprise.*  When  the  ladders  are  thus  raised,  the  men  will  fix  bayonets, 
carrying  their  muskets  slung  on  their  left  arms,  for  the  purpose  of  having  a  good 
hold  of  the  ladder  until  near  the  top :  those  who  precede  should  be  provided  vrith  a 
sap-hook,  to  secure  a  good  footing  on  the  parapet,  and  the  sap-hook  is  not  a  bad 
weapon  if  a  personal  encounter  does  occur :  thus  fixed,  the  advanced  men  of  each 
ladder  can  give  great  assistance  to  those  who  follow. 

The  Escalade  by  Ladders  entire. — This  operation  being  preceded  by  the  ladders 
being  arranged  similar  to  what  is  described  in  figs.  4  to  9, — the  attacking  party,  as 
before,  divided  into  two,  one-half  the  covering  party, — the  other  will  be  divided  into 
sections  of  six,  and  move  between  the  spaces  of  the  sixty  long  or  entire  ladders,  of 
about  30  feet  in  length ; — when  so  posted,  on  the  word  '  forward,'  with  the  arms 
slung,  they  will  proceed  to  the  attack :  if  there  is  a  counterscarp,  the  whole  of  the 
ladders  will  be  placed  to  descend,  and  when  in  the  ditch  two-thirds  or  forty  will  be 
carried  forward  butt  on,  according  to  Lieut.-Col.  Jebb  (in  figs.  9  to  12),  and  raised 
against  the  escarp  or  exterior  revetment,  bayonets  now  fixed,  and  the  escalade 
attempted,  as  before  explained,  the  leading  men  of  each  ladder  being  provided  with 
a  sap-hook.  It  will  be  seen  with  these  long  ladders,  that  there  is  much  difficulty  in 
turning  them  over,  particularly  under  fire,  as  they  must  be  spread  over  very  much  of 
the  breadth  of  the  ditch,  f    But  all  escalades,  to  be  successful,  must  be  a  sort  of 


*  Vanban  conridered  36  feet  French,  or  38  feet  4  inches  English,  to  be  beyond  escalade. 

t  "  All  the  ladders  tued  this  night  X  were  the  ordinary  ladders  of  the  English  mechanics,  and  were 
made  during  the  course  of  the  siege.  There  were  twelve  supplied  fur  this  escalade,  and  the  aame 
number  for  General  I^ith's.  They  were  called  30-feet  ladders,  but  some  of  the  longest  measured 
S'i  feet,  and  three  or  four  not  more  than  28  feet. 

"  The  experience  of  all  the  escalades  in  the  Peninsula  leads  to  the  belief  that  such  description  of 


X  Storming  of  Bads^os. 
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lurpriK,  u  igainat  ■  gBTriion  token  unnwtrei,  or  olhcrwite  occupied  in  •  real  or  r 
Mm  (Hack :  they  should  be  ippareDdf  detultorj,  and  at  Taiiom  placei,  and  mora* 
over  well  lupported  bji  a  reierve. 

This  operation  ii  given  bf  Lieut-Col.  Jebb  in  fuHer  detail,  u  follows : 

"  We  hjtTe  three  companies  in  lioe,  and  we  wish  to  carry  the  ladden  forward,  so 
that  the  front  rank  of  the  centre  company  shall  be  placed  in  a  position  to  ascend  the 
ladders  flnt,  and  aAerwards  to  stand  at  the  hea;d  of  a  double  column  of  Bubdiiisiona 
formed  upon  it, — we  will  uy  20  yards  in  front  of  where  the  ladden  are  placed.  The 
ladders  are  supposed  to  be  laid  out  all  ready  on  the  ground,  in  &ant  of  the  line,  fig.  4. 
The  cautions  and  norda  of  command  might  be  as  follows. 

"  Form    quarter    dislaneen 
column,   in   rear  of  the  two  !■  According  to  regulation. 
ceulre  tubdj visions.  Seefig.5.J 

"  fly  files  extend  from  thei  The  corresponding  files  of  the  3  lubdiviiion)  would 
centre  and  cover  the  ladders.  I      halt  and  cover  the  ladden   in   succession  i    the 

"  Outwards  face — or  Out-  I      ladden  and  flies  having  been  previously  numbend 
wards  clote — Quick  march.   J      from  centre  to  flanks. 
Pig.  4. 


bdd«  ii  lh>  b«t  that  cu  ba  uwd.    Tke  gicatat  difflmltr  apoiwed  ma  M  bring  nch  amicMf 
■uchioH  to  tba  tpot  I  bat  odm  then,  tbtf  were  nkad  mdilj  enoufk,  wfavn  not  Hriooslj  oppoHd, 

"  Had  the  jDiuted  acaliug  lad«iera,  nipplicd  aa  an  EDgianr  atore,*  bwi  ufflcjontlr  atnmg  for  the 
purpaaca  of  an  eacaladc,  (hc^  could  not  hart  been  put  together  under  the  fire  and  nueiUea  pnqrad 
down  on  tha  aaaailanti  from  the  parapet  on  Ibeaa  oceaaiima  \  and  ihaidd  uf  man  perfect  jointod 
laddan  ba  lubitilultd,  it  will  almje  b«  found  neeeaiai;  lo  pnt  tham  together  before  Iha  gantaoa 


:  anwieldj  ladden  travel 


n  manr  nuircha  with  Ib>  •mj,  but  tbej  are  ao  leai 
ling  nf  (bii  arlxlt,  not  iboK  ot  Lieut. .Gcncnl  Sir  Ct 


"Theflles  would  (hen  beinthepotitiOTiiheirn  in  flg.  6,  indthe  rear  nnk  men  wonld 
merelf  hive  to  step  up  into  the  same  alignmeni  u  Ihe  front  rank,  inttaad  of  coTeriog 


t..-^  l:  v. 


tbem  (lu  tbewn  in  fig.  7),  »ad  then  being  moved  forward  and  filed  between  the  lad- 
den  (Qg.  8),  the;  would  be  readf  to  *dvuc«  with  them  in  line ;  ud  bj  pieaerving 


■  :  ■    ■ 

Rg.  8. 

.;.  .;,  ,;.  .: 

the  order  in  which  the;  then  )lood,  or  Mmething  like  it,  in  aMendigg  out  of  tbe  ditch, 
they  would  be  in  their  placet  for  re-forming  the  double  column  (gain,  In  the  lituation 
required. 

"  It  ma;  be  uid,  tbii  ii  all  very  fine  and  regular,  but  how  ii  auch  order  to  be  pre- 
served ander  a  heavy  and  destructive  fire  ?  We  answer, — the  greater  the  probability 
of  confusion,  the  greater  is  the  necessity  of  talcing  every  possible  precaution  to  lessen 
the  chance  of  it,  and  obviate  its  effect*.  It  la  not  pretended  that  in  tbe  beat  of  action 
men  could  exactly  keep  their  places, — the  impetuosity  and  keenness  of  the  many,  and 
tbe  caiiiion  of  tbe  tew,  would  of  itself  prevent  it, — bnt  every  man  would  be  in  hii 
r^ht  plaet,  when  at  the  bottom  of  Ihe  ditch,  for  aecuring  this  formation  ;  and  they 
could  not  well  be  much  out  of  it,  in  ■  compact  column  of  three  ccmpaniea, — fanned 
within  10  limilcd  a  distance  to  their  front- 

"  This  expUnalory  digression  being  ended,  we  must  revert  to  where  it  coannenced, 
and  suppose  Ihe  two  lines  of  ladder?  are  laid  out,  and  that  Ihe  men  diapoaed  an  Ihe 
above  system  are  in  readiness  to  take  them  up.  The  most  convenient  way  of  carrying 
laddert  ii  on  the  thoolder  (6g.  9) ;  when  therefoie  they  were  thus  rused,  the  Une 

Fig.  9. 
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would  be  in  retdioen  to  advance,  and  in  as  dose  order  ai  i*  practicable,  which  it  may 
be  observed,  m^Muanl.  is  a  point  to  be  attended  to. 

"  Tbe  firing  party  would  precede  the  ladders,  and  act  according  tc 


uidertd  gnst  idvsDO^e*  i 


'  TFniDTiiif  then  from  plitce  to  plim 
flow  to  (uppoit  the  taddetv,  wbid 
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the  objeet  being  to  keep  down  the  iliie  from  the  parapets  or  embrasnres, — to  prevent 
the  enemy  shewing  himtelf,  or  making  any  attempt  to  throw  the  ladders  back, — or 
in  any  way  to  arrogate  to  himself  the  right  of  assuming  the  offendve,  outside  the 
parapet :  any  auch  attempt  sliovld  be  regarded  as  a  decided  ease  of  trespass,  and 
flhoald  be  dealt  wi^  aecor^gty. 

**  The  leading  division,  on  anriving  at  the  spot,  would  lower  the  ladders  into  the 
ditch  (fig.  10),  and  the  men  would  immediately  descend,  and  when  they  were  all 

Fig.  10. 


down  would  instantly  shift  them  over  to  the  opposite  side,  planting  the  foot  of  each 
ladder  against  the  bottom  of  the  scarp,  and  then  turning  the  top  over  (fig.  11),  the 

Rg.lL 
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foot  being  afterwards  dragged  away  from  the  wall  about  one  pace,  to  give  it  a  little 
inclination ;  but  the  less  it  has  the  better,  for  the  more  upright,  the  stronger  it  will 
be;  and  it  is  also  easier  for  the  men  to  ascend  than  when  there  is  much  slope.  The 
moment  the  first  division  of  ladders  were  out  of  the  way,  the  second  would  be 
lowered  into  the  place  from  which  they  had  been  removed  (fig.  11),  and  the  men 
carrying  them  would  in  like  manner  descend;  but  those  ladders  would  not  be 
shifted  across  the  ditch,  but  left  where  they  were  first  lowered,  and  thus  a  complete 
communication  would  be  established,  by  which  the  remainder  of  tiie  storming  party, 
and  the  support,  could  follow  in  close  succession. 

'*  With  a  still  more  scanty  supply  of  ladders,  or  with  greater  meaaa  of  resistance 
to  be  overcome, — in  fact,  where  it  would  be  very  desirable  to  have  the  whole  of  the 
disposable  ladders  reared  against  the  scarp  for  making  the  attack, — we  must  not  be 
deterred  from  the  attempt  by  apparent  difiSculties.  Send  them  all  on  in  one  line  if 
it  mtut  be  so,  carried  by  six  men.  Let  another  division  of  men  descend  before  they 
are  shifted  across  the  ditch,  and  let  the  support  jump  down  upon  bags  of  hay,  as 
they  did  at  Badajos!  Throwing  a  force  into  confusion,  and  letting  men  roll  one 
over  the  other,  will  signify  nothing  in  an  escalade,  in  comparison  of  the  evil  effecta 
which  result  from  breaking  the  ranks  of  a  close  column  on  the  eve  of  rushing  for- 
ward to  assault  a  breach ;  that  is  to  be  avoided  by  every  possible  means.    But  with 
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respect  to  an  escalade,  there  will  always  be  delay  at  the  foot  of  the  ladders ;  and  it 
men  get  there  at  the  time  there  is  room  for  them  to  ascend,  it  is  quite  sufficient,  and 
we  need  not  be  too  particular  as  to  their  coming  up  in  very  regular  order." 

When  an  enterprise  of  this  nature  is  contemplated,  in  most  cases  it  is  possible  to 
practise  the  Sappers  and  men  of  the  several  regiments  in  escalading,  and  thus  render 
the  operation  easy,  or  at  least  one  without  confusion ;  and  as  the  material,  i.  e.  either 
the  long  or  short  ladder,  must  have  been  provided,  the  instruction  might  be  given 
with  little  trouble. 

This  article  will  be  concluded  by  the  following  from  Sir  John  Jones's  *  Sieges,'  rightly 
quoted  by  Lieut.-CoI.  Jebb  as  a  brilliant  example  of  daring  and  successful  enterprise. 

DESCRIPTION   OF  THE  WORKS. 

"  The  works  at  that  place  (Almaraz)  had  been  constructed  with  great  eipense  and 
labour,  by  the  French,  under  the  view  of  securing  their  conunnnication  across  the 
Tagus,  on  both  banks.  On  the  right  of  the  river  they  consisted  of  a  redoubt  for  400 
men,  on  a  very  respectable  profile,  called  Fort  Ragusa,  with  a  masonry  tower  in  the 
interior  25  feet  high,  having  two  rows  of  loopholes  for  musketry. 

*'  This  work  being  situated  so  far  from  the  bank  of  the  riyer  as  to  admit  of  the 
possibility  of  an  attempt  being  made  in  the  night  to  destroy  the  bridge  in  its  rear,  a 
fl^he  had  been  constructed  on  the  river  bank,  which  also  served  to  flank  F6rt 
Ragusa. 

"  On  the  left  bank,  a  well-flanked  tete-de-pont,  revetted  with  masonry  on  a  good 
profile,  secured  the  bridge ;  and  as  the  ground  rose  immediately  from  the  river  to 
some  heights  which  commanded  the  tete-de-pont  at  a  short  distance,  a  redoubt  for 
450  men  had  been  constructed  on  their  summit.  This  work,  called  Fort  NapoleoD, 
had  a  retrenchment  across  its  rear,  supported  by  a  loopholed  tower  in  its  centre^ 
25  feet  in  height. 

RBCONNOISSANCB. 

"  18M  May,  1812. — This  morning,  Lieut.  Wright,  of  the  Engineers,  was  sent  out  to 
gain  all  the  information  possible  respecting  the  works,  and  the  ground  around  them ; 
whilst  the  Artillery  Officers  should  renew  their  search  for  an  opening  to  get  their  guns 
forward.  The  result  of  these  examinations  taking  away  all  hope  of  forcing  the  Pass 
of  Miravete,  or  of  finding  any  other  passage  over  the  ridge  practicable  for  artillery, 
the  enterprise  must  have  been  abandoned,  without  some  extraordinary  decision  on 
the  part  of  its  Commander.     Happily  that  was  not  wanting,  as  will  be  seen  below. 

MOVEMENTS   OF   THE   ESCALADE. 

*'  At  9  P.  M.  the  troops  began  to  descend  the  Sierra,  and  the  head  of  the  column 
arrived  in  the  vicinity  of  Fort  Napoleon  at  daybreak :  but  from  the  difficulties  of  the 
road,  although  the  distance  from  La  Cueva  did  not  exceed  five  or  six  miles,  a  consi- 
derable period  elapsed  before  the  rear  closed  up.  Luckily,  however,  some  intervening 
hills  admitted  of  the  head  of  the  column  being  kept  concealed  from  the  garrison,  at 
about  800  yards  distant ;  and  the  troops  remained  undiscovered  till  completely  formed. 
Soon  after  daylight,  as  had  been  concerted,  under  the  expectation  that  it  wonld  be 
almost  a  simultaneous  efibrt  vnth  the  escalade  of  the  forts,  General  Chowne  made  a 
false  attack  upon  Miravete,  and  the  24-pounder  howitzers  commenced  a  distant  fire 
of  round  shot  and  spherical  case  against  the  castle.  This  firing  naturally  attracted 
the  attention  of  the  garrison  of  Fort  Napoleon,  and  put  them  on  the  alert.  Thty 
mounted  on  the  parapet,  and  watched  with  earnest  curiosity  the  defensive  efforts  of 
their  comrades  in  Miravete,  but  did  not  seem  to  have  the  slightest  suspicion  of  the 
blow  about  to  be  struck  against  themselves. 
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**  AbODt  S  A.  u.  the  rear  or  the  descending  column  biving;  cloud  op,  the  EiOlh 
reginKnc,  and  one  wing  of  tbe  71it,  moicd  forward  to  tlie  unult  of  Fort  Napoleon, 
rcfardleu  oTa  briib  Gre  that  opened  on  them,  as  M»n  udiacovered.  TheydeKcnded 
Into  tbe  ditch  of  the  outer  work,  at  three  poiati,  and  immediately  reared  tbe  ladder* ; 
but  from  tlie  great  breadth  of  tbe  berm  the  ladders  coold  not  be  made  (o  rest  against 
tbe  parapet.  Bach  party,  however,  without  being  diamajed  or  confuted,  immediatelj 
wceDded  to  tbe  lienu,  and  took  footing  upon  it ;  then  drew  up  tbe  Udden,  filed  them 
«n  the  bera  as  a  leoond  operation,  and  almost  simultaaeoutlj  mounted  llie  parapet, 
against  a  vigorous  resistance. 

*■  Aa  soon  as  fifteen  or  twenty  men  were  on  the  top  of  the  parapet,  the  defenders 
of  tbe  exterior  line  gave  way,  and  made  for  tbe  communication  to  the  retrenchment. 
This  was  by  a  narrow  door-way,  through  a  small  building  covered  by  tbe  parapet  of 
the  outer  line,  from  which  a  narrow  bridge  led  la  tbe  inner  defence,  and  seemed  to 
render  it  secure ;  but  the  ssiailauU  followed  the  garrison  so  quickly,  that  they  entered 
the  door-way  together,  and  a  sharp  but  momentary  contest  took  place,  in  which  the 
French  commandant  was  wounded  and  made  prisoner.  Overpowering  numbers  of  tbe 
troops  having  now  eacaladed  the  fort,  the  garrison  abandoned  the  retrenchment  and 
Uie  tower,  and  fled  in  the  greateat  confuiLon  to  tbe  t^-de-pont,  the  aiuulants  pur- 
suing tbem  BO  closely,  that  both  parties  puafaed  together  into  that  work,  when  all 


"  The  flying  enemy  crowded  on  tbe  bridge  to  escape  acmas  the  river,  but  those 
first  over  cut  away  three  of  the  boats,  in  consequence  of  which  a  number  of  men  and 
offlcers  leaped  into  tbe  river  and  were  drowned,  and  the  remainder,  above  250,  were 
made  prisoners. 

"  Tbe  garrison  of  Fort  Ragusa,  seeing  what  had  happened,  opened  a  fire  of  artillery 
•gainst  Fort  Napoleon,  but'Lient.  Love  most  promptly  turned  the  guns  of  Napoleon 
against  Ragusa,  and  after  be  had  fired  a  few  rounds,  the  French  garrison  evacuated 
tbe  fort,  made  a  hasty  formation  at  the  foot  of  the  glacis,  and  then  marched  off 
lowardi  Naval  Moral 

"  The  redaction  of  these  formidable  works  was  thus  effected  by  meant  of  the 
musket  and  bayonet  alone,  and  with  tbe  lost  of  only  2  officers  and  31  men  killed, 
and  13  officers  and  131  men  ivoanded." 


"  This  is  a  history  of  what  has  been  done  with  a  scanty  supply  of  ladders  ;  vrhen, 
therefore,  we  have  'impoatibte  things'  of  this  sort  to  accomplish,  let  ut  recollect  what 
Hill  did  at  Almaraz,— Picton  and  Kempt  at  the  castle  of  Badajoa,— Leith  ud  Walker 
at  tbe  Bastion  St.  Vioeenie." 


Fig.  12. 
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See  Note  1.        EVOLUTIONS  OF  INFANTRY.* 

**  Troopa  are  taught  to  execute  every  morement  that  can  be  reqnind  of  them:  the 
application  of  these  movementa  can  only  be  determined  on  the  apot,  according  to  the 
nature  of  the  country,  and  the  strength  and  dispoaitiona  of  the  enemy." — FfeW 
Exercite  and  EvoHUUma  t^fthe  Army,  Part  iv.  Sec.  8. 


The  ultimate  object  of  tactical  organization  and  movements  may  be  defined  to  be 

See  '  Field  Ezer-  the  formation  of  the  line  of  battle  by  the  ihortett  poenble  method*  m  any  given 
ciaea.*  Part  IV.       ,.       ..  ,         ... 

Sec.  3.  direction  andpontton. 

In  investigating  the  methods  by  which  this  object  is  attained,  it  will  be  expedient, 
for  the  purpose  of  simplifying  the  inquiry,  and  of  more  clearly  elucidating  the  prin- 
ciples iuToWed  in  it,  to  consider  the  tactical  constitution  of  infantry  in  the  abstract ; 
to  Tiew  it  merely  as  a  means  for  effecting  the  movements  of  masses  of  men,  without 
any  reference  to  the  application  of  these  movements  to  the  circumstances  of  war. 

No  reference  will,  therefore,  be  made  to  the  objects  which  particular  movements 
are  calculated  to  effect,  nor  will  any  allusion  be  made  to  the  combination  of  the 
action  of  infantry  with  that  of  cavalry  and  artillery. 

The  Tactical  Constitution  of  Infantry  involves  three  considerations — viz.  its 
Formation,  Composition,  and  Evolutiont, 

The  points,  then,  to  be  considered  are  — 

First.  What  is  the  primary  formation,  or  order,  most  suitable  for  infantry. 

Second.  What  is  the  composition  best  adapted  for  effecting  the  movement  of 
masses  developed  according  to  this  formation. 

Third.  What  evolutions  are  necessary  for  effecting  cl^mges  in  the  order,  position, 
and  direction  of  the  primary  formation. 

FORMATIONS. 

**  Mais  laquelle  sera  Tordonnance  primitive  et  habituelle  ?  L'ordonnance  de  feu, 
ou  celle  de  choc  ? 

"  C'est  une  question  qui  merite  d'etre  discut^  avec  quelques  details,  et  examinee 
avec  I'attention  la  plus  refl^chie ;  j 'ignore  Tart  d'etre  clair  pour  qui  ne  veut  pas  etre 
attentif. 

**  La  multiplicity  de  I'artillerie,  la  science  du  choix  des  postes,  celle  des  retranche- 
mens  out  rendu  aujourd'bui  les  actions  de  choc  infiniment  rares ;  done  celles  de  feu 
^tant  plus  communes,  e'est  une  raison  de  plus  pour  que  Tordonnance  propre  an  feu 
soit  rordonnance  primitive  et  habituelle." — Guibert,  Etsai  General  de  Taetigue, 
Tactique  de  VJnfanterie,  chap.  i. 

When  a  mass  of  men  encounters  an  opposing  force,  it  should  be  so  arrayed  that 
the  efforts  of  every  individual  may  be  available  for  the  destruction  of  the  enemy,  and 
that  these  efforts  may  be  as  much  concentrated  as  possible. 

It  follows,  therefore,  that  the  order  in  which  a  body  of  troops  should  be  formed 
ought  to  be  determined  by  a  consideration  of  the  nature  of  the  arms  and  modes  of 
offence  used  in  the  existing  system  of  warfare. 

In  ancient  times  battles  were  chiefly  decided  by  the  personal  encounter  of  the 
combatants,  and  the  power  of  infantry  consisted  in  the  vigour  and  unity  of  its 
shock. 


•  By  Captain  Robertson.  8tb  Regiment. 
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Masses  of  pikemen,  like  the  Macedonian  phalanx,  or  single  ranks  of  swordsmen, 
like  the  Roman  cohorts,  were  formations  well  adapted  for  this  mode  of  fighting. 

At  the  present  day  the  collision  of  large  bodies  of  infantry  is  a  spectacle  which  is 
seldom  witnessed;  positions  are  assailed  and  defended  by  showers  of  bullets;  the 
vigoar  of  an  attack  is  measured  by  the  force,  nmnber,  and  precision  of  the  projectiles 
directed  on  the  point  assailed ;  and  battles  are  won  less  by  the  exertion  of  superior 
strength  than  by  the  relative  position  of  the  antagonists  and  the  pertinacity  of  more 
obstinate  endurance. 

The  power  of  modem  infantry,  therefore,  principally  consists  in  the  quantity  and 
precision  of  its  fire ;  and  its  formation  ought  to  be  so  determined  as  to  render  the 
fire  of  the  line  as  effective  as  possible. 

To  attain  this  object,  the  order  of  formation  should  fulfil  the  following  conditions : 

First.  The  effiect  of  the  fire  of  a  body  of  troops  should  always  be  in  proportion,  or 
nearly  in  proportion,  to  its  force. 

Second.  Its  fire  should  be  as  much  concentrated  as  is  consistent  with  the  above 
condition. 

Hence  it  follows  that,  provided  the  fire  of  every  individual  composing  it  can  be 
rendered  effective,  the  closer  and  deeper  a  body  of  infisntry  is  formed,  the  more 
formidable  it  will  be. 

The  nature  of  modem  warfare  seems  to  require  that  the  formation  of  infantry 
should  be  in  accordance  with  these  principles,  and  that  by  reference  to  them  should 
be  determined  the  number  of  ranks  of  which  the  line  of  battle  should  consist 

The  practice  of  European  armies,  however,  diflfers  on  this  fundamental  tactical 
point,  and  the  opinions  of  tacticians  are  divided  as  to  whether  infantry  should  be 
formed  in  double  or  treble  ranks. 

In  order  to  come  to  a  just  conclusion  respecting  the  relative  merits  of  these  two 
forosations,  it  would  be  necessary  to  ascertain  satis£actorily  if  the  fire  of  a  line  of 
three  ranks  is  more  effiective  than  the  fire  of  a  line  of  two  ranks,  nearly  in  the  pro- 
portion of  the  strength  of  the  lines,  that  is,  nearly  in  the  pn^rtion  of  three  to  two, 
the  extent  of  front  of  both  lines  being  the  same. 

This  could  be  easily  ascertained,  provided  the  results  of  target  practice  might  be 
considered  as  a  tme  indication  of  what  takes  place  in  the  field;  and,  however 
much  such  results  might  differ  from  those  which  would  be  exhibited  were  it  possible 
to  obtain  an  accurate  state  of  the  casualties  resulting  from  the  actual  encounter  of 
a  double  and  a  treble  line,  yet  the  results  of  target  practice,  if  collected  from  careful, 
extensive,  and  judicious  experiments,  could  not  fail  to  be  valuable,  as  representing 
what  takes  plaee  under  certain  normal  conditions,  and  therefore  constituting  a  basis 
of  comparisons  which  might  be  afterwards  modified  by  statistical  observations  of  the 
casualties  of  battles. 

It  may,  indeed,  be  alleged  that  the  question  has  been  decided  by  the  experience 
of  late  wars.  But  though  these  wars  present  numerous  instances  of  British  troops 
formed  two-deep  successfully  contending  with  the  three-deep  formations  of  conti- 
nental armies,  it  would  be  scarcely  logical  to  draw  from  these  instances  any  abstract 
conclusion  respecting  the  merits  of  the  two  formations. 

The  successes  and  achievements  of  a  double  line  of  British  soldiers  are  very 
far  from  proving  that  a  treble  line  of  the  same  soldiers  would  not  be  even  mora 
formidable  to  an  enemy.* 


*  Whether  thk  be  true  or  not,  the  facility  of  occupymg  «q  extent  of  ground  must  not  be  forgotten ; 
and  on  the  decision  as  to  whether  ranks  are  to  be  three-deep  or  not  will  depend  whetiicr  the  line  it 
to  be  reduced  to  two-thirds  of  its  present  length  or  not.    See,  however,  Note  2*^Bd, 
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The  following  passages  are  extracted  from  the  transUtion  of  the  Duke  of  Ragnaa's 
work,  which  appeared  in  the  '  United  Senrice  Journal'  for  February,  1845. 

They  contain  the  decidedly  expressed  opinion  of  a  great  and  experienced  soldier  in 
faTour  of  the  two-deep  formation. 

"  Nothing  can  be  said  in  fairour  of  a  third  rank,  for,  without  entering  into  a  detail 
of  Tolleys,  persons  of  experience  know  that  if  one  can  at  a  refiew  fire  a  volley  in  three 
ranks,  it  is  impossible  in  war. 

**  It  is  ascertained  to  be  impracticable  to  hand  over  the  firelodL  to  the  third  rank, 
as  the  French  order  prescribes. 

"  This  method,  being  merely  theoretical,  is  by  no  means  applicable  to  the  ftee  ctf 
an  enemy. 

**  In  fact;  the  third  rank,  of  its  own  accord,  in  a  few  moments  forms  into  the  other 
two ;  the  most  advantageous  formation  is,  therefore,  instinctively  adopted ;  but  as  the 
change  is  made  contrary  to  order,  there  results  from  it  a  kind  of  disorguiixation. 
See  Note  2.  « It  is  better,  therefore,  to  adopt  the  two-deep  formation,  and  to  render  it  per- 

manent.'' 

The  fact  on  which  Marmont  rests  his  opinion  is,  perhaps,  of  itself  scarcely  snflieient 
to  justify  an  absolute  conclusion,  since  it  by  no  means  neeessarily  foUowt  that  the 
most  natural  formation  should  be  the  roost  advantageous. 

Marmout's  testimony,  however,  most  clearly  proves  that  if  not  altogether  imprac- 
ticable, it  is  at  least  extremely  difficult  to  bring  the  fire  of  a  treble  line  ef  inliantiy 
to  bear  on  an  enemy,  and  that  the  treble  formation,  if  suitaMe  at  all,  is  only  so  for 
veteran  and  highly  disciplined  troops.* 

COMPOSITION. 

'*  Comment  foire  marcher  une  ligne  mince  et  flottante  ? 

'*  Le  void ;  c'est  en  divisant  une  troupe  nombreuse  en  phisieurB  parties  qn'on  pent 
parvenir  ib  la  mouvoir  avec  facility.  Ce  sont  ces  divisions,  connues  de  tout  tempa 
dans  la  tactique  qu'on  appelle  *r^ment,'  'bataillon,'  'escadron,'  'compagnie,^ 
*  division,'  &c.  Cherchons  a  ctablir  quelles  doivent  ^tre  leurs  proportions." — Guibertt 
Essai  GMral  de  Tactique,     Tactique  de  rinfanterief  chap.  i. 

To  effect  any  change  in  the  formation  or  position  of  an  extensive  line,  it  is 
necessary  to  divide  it  into  sections  of  a  manageable  size,  and  by  a  combination  of 
the  movements  of  these  sections,  to  accomplish  the  required  change. 

The  object  of  this  composition  is  to  secure  facility  and  regularity  of  movement ; 
but  it  mu&t  be  remembered  that  the  splitting  of  a  massanto  parts  has  a  tendency  to 
impair  the  vigour  and  unity  of  its  action.  Care  ought,  therefore,  to  be  taken  not 
to  carry  the  process  to  a  greater  extent  than  is  absolutely  necessary  to  provide  for 
facility  of  movement, 
'ilie  Battalion.  The  most  important  of  tactical  divisions  is  the  Battalion ;  it  corresponds  to  the 

cohort  of  the  ancients,  and  may  be  considered  as  the  unit  of  the  modem  tactical 
system. 

The  characteristic  feature  of  this  division,  on  which  its  utility  depends,  is  ita 

*  At  the  battle  of  Mftida,  the  British  Infantry  were  without  their  flank  Companies,  which  were 
formed  into  flank  Battalions ;  and  the  eight  Companies  of  what  may  be  termed  the  Line  Battalions 
hud  a  small  portion  of  each  Company  tuld  off  into  skirmishers,  who  retreated  in  the  intervals  made 
by  the  Officers  stepping  aside.  These  skirmishers,  or  Light  Infantry,  formed  a  third  rank,  and  filled 
up  the  vacancies  as  they  occurred. 

The  Infantry  Battalions  of  the  King's  German  Legion  had  no  flank  Companies,  and  were  eomposcd 
of  eight  Companies  to  each  Battalion. 

In  the  formation  of  Battalion*  one  important  point  haa  been  loal  sight  of  in  this  disenesioa,  tiiat 
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capacity  of  receiTing  a  simultaneous  impulse  from  the  word  of  command  of  its  chief. 
Hence  the  strength  of  the  human  voice  is  the  drcumstance  which  ought  to  determine 
the  limits  of  the  strength  of  the  Battalion. 

The  strength  of  the  Battalion  as  it  is  actually. constituted  in  our  own  and  other 
European  armies  varies  from  600  to  1000  men.  The  extent  of  its  front  in  the  two- 
deep  formation  is,  therefore,  from  233  to  388  yards. 

An  OiBoer  placed  near  the  centre  of  a  line  600  strong  can,  under  ordinary  circum- 
stances,  without  any  great  effbrt,  make  himself  distinctly  heard  by  every  individual 
composing  it ;  but  the  compass  of  the  human  voice  is  scarcely  sufficient  to  direct 
the  movements  of  a  line  of  1000  men  formed  two-deep.  In  armies,  therefore,  where 
this  formation  is  adopted,  the  effeciioe  strength  of  a  Battalion  should  never  be 
e  s.  allowed  to  exceed  700  or  800  men.* 

npAny.         The  Company,  or  primary  fraction  of  the  Battalion,  ranks  next  to  it  in  importance. 
The  principal  things  to  be  considered  respecting  it  are — 
I.  Its  strength. 

II.  The  aliquot  relation  it  ought  to  bear  to  its  whole. 
I.  Strength  of  the  Company. 

The  Company,  which  may  be  regarded  as  the  ultimate  and  indivisible  element  of 
tactical  organization,  ought  to  possess  the  utmost  flexibility  and  facility  of  movement, 
and  ought  at  all  times  and  under  all  circumstances  to  be  able  to  change  its  position 
and  direction  without  the  order  of  its  primary  formation  being  altered  or  disturbed. 

The  principle  mentioned  as  determining  the  constitution  of  the  tactical  unit,  viz. 
the  capacity  qf  receiving  a  direct  tmpultejrom  the  voice  pf  it»  chirf,  only  involves 
one  of  the  conditions  on  which  depend  the  fadlity  and  flexibility  of  the  movements 
of  a  military  body. 

To  insure  regularity  and  precision  of  movement,  a  simultaneous  impulse  must  not 

only  be  given  to  the  individuals  composing  the  moving  body,  but  the  motion  of  each 

mnst  be  regulated  so  as  to  bear  a  certain  definite  relation  to  the  general  movement. 

These  individual  rates  of  motion  may  be  either  equal  or  unequal,  according  to  the 

e  4.         nature  of  the  movement;  e.g.  they  are  equal  in  line  marching  on  level  ground,  and 

unequal  in  wheels. 

But  whether  equal  or  unequal,  the  difficulty  of  regulating  them  with  precision  is 
very  great. 

1st.  On  account  of  the  diversity  of  the  paces  of  the  individuals  themselves. 
2nd.  On  account  of  the  irregularity  of  the  surface  of  the  ground  on  which  they 
must  move;  which  irregularity  produces  a  diversity  in  their  facilities  of 
motion. 
It  is  therefore  evident  that,  from  the  operation  of  these  causes,  as  the  numbers 
composing  the  moving  body  increase,  the  difficulty  of  preserving  order  in  its  move- 
ments increases  in  a  compound  ratio, 
e  5.  This  difficulty,  on  tolerably  even  ground,  may,  to  a  great  extent,  be  overcome  by 

careful  drilling ;  and  there  is  no  doubt  that  it  is  possible,  under  favourable  circum- 
stances, to  manoeuvre  lines  of  very  considerable  extent  without  breaking  them  into 
parts. 

there  ii  this  additional  disadvantage  of  three-deep,^  the  greater  liability  to  easualtiea,  aad  that  a 
giui-abot  will  dintble  three  men  a*  easily  a«  two. — Bdiiora. 

*  The  Battalion  is  unquestionably  the  Unit  of  Infantry,  the  Company  the  Fraction,  and  Brigade, 
Dinsion,  and  Corps,  the  Multiple :  this  distinction  in  the  composition  of  Armies  is  CMential. 

The  strength  of  a  Battalion  must  be  regulated  by  the  early  probable  casualties,  of  sid^  and  detach- 
ments; and  if  each  Company  enters  a  campaign  100  strong,  it  is  probable  that  on  no  occasioB  will 
BattaMoD  exeeed  800  in  action.    Sea,  however,  NoCt  t.^Edttere, 
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See  Note  G. 


Subdivinions  of 
the  Coni|iany. 


DivUion*  mnd 
Br!g«dcB. 


See  Note  7. 


But  taking  into  account  the  yariety  of  ground  in  which  troops  mast  be  capable  of 
acting,  and  the  difficulty  of  training  men  to  a  perfectly  uniform  rate  of  march,  50  files 
may  be  assumed  as  the  maximum  development  which  ought  to  be  given  to  the  ele> 
ment  (or  the  fraction) — a  Company,  and  between  30  and  40  files  a  convenient 
strength  for  manceuvring. 

Excepting  on  ground  which  is  absolutely  nigged,  a  line  consisting  of  between  30 
and  40  files  onght  to  be  able  to  march  and  to  wheel  vritho«t  the  order  of  its  formation 
being  materially  deranged. 

II.  Number  of  Companies  which  ought  to  constitute  the  Battafion. 

Symmetrical  manoeuvres,  such  as  the  formation  of  squares  and  of  double  columns, 
require  that  the  Battalions  should  be  always  composed  of  an  even  number  of  Com- 
panies. 

Whether  it  be  composed  of  4,  6,  8,  or  10  Companies  is  a  matter  of  no  tactical  im« 
portance ;  but  when  columns  of  the  same  strength  manoeuvre  together  in  masses,  it  is 
desirable  that  the  number  of  the  divisions  and  the  intervals  between  them  should  be 
so  proportioned  to  the  extent  of  their  front  that,  in  close  column,  the  front  should 
not  exceed  the  depth  of  the  column. — See  *  Field  Exercises,'  Part  it.  Sec  4. 

Subdivisions,  sections,  and  sections  of  threes,  are  useful  in  defiling,  and  in  some 
manoeuvres ;  but  these  minute  subdivisions  are  so  liable  to  derangement  ^rom  casual* 
ties  that  they  ought  to  be  considered,  not  as  primary  and  fundamental  parts  of 
military  organization,  but  merely  as  secondary  and  occasional  aids  to  facilitate  the 
working  of  the  system. 

In  defiling,  it  may  be  suggested,  that  it  would  be  convenient  to  tell  off  the  troops 
in  sections  corresponding  to  the  breadth  of  the  defile,  without  reference  to  the  manner 
in  which  the  Company  is  usually  subdivided. 

It  now  remains  to  examine  tlie  constitution  of  masses  consisting  of  the  aggregation 
of  several  tactical  units. 

If  it  were  attempted  to  determine  the  composition  of  a  Division  consisting  of 
several  Battalions  according  to  a  definite  principle,  then,  by  an  extension  of  that  used 
to  determine  the  strength  of  the  Battalion,  the  idea  wouM  naturally  suggest  itself  of 
composing  the  Division  of  as  many  Battalions  as  the  Battalion  contains  Companies. 

The  front  of  such  a  mass  of  Battalions  formed  in  contiguous  columns  would  not 
much  exceed  the  front  of  a  single  Battalion  deployed,  and  such  a  mass  might,  there- 
fore, be  manoeuvred  by  the  direct  command  of  its  chief  with  nearly  the  same  facility 
as  a  single  Battalion. 

The  constitution  of  the  Divisions  composing  the  Peninsular  army  was  similar  to 
that  here  suggested,  but  it  is  not  meant  to  be  asserted  that  this  constitution  was  de- 
termined by  the  analogy  pointed  out  as  subsisting  between  it  and  the  constitution  of 
the  Battalion. 

In  the  Duke  of  Wellington's  army,  the  Division  of  ten  Battalions  was  further 
organized  in  three  Brigades,  for  the  adoption  of  which  subdivision  the  writer  of  this 
article  is  not  aware  that  any  purely  tactical  reason  can  be  given. 

Military  organization,  besides  its  tactical  uses,  is  necessary  to  carry  into  effect 
administrative  and  logistic  arrangements. 

With  reference  to  these  arrangements,  the  classification  of  Battalions  in  divisions 
and  brigades  is  of  the  greatest  importance ;  but  it  is  certainly  erroneous  t^  suppose 
that  it  is  consistent  with  the  uvual  practice  of  armies  to  adhere  strictly  to  systematic 
analogies  in  the  tactical  arrangement  and  distribution  of  an  army  in  the  field,  or  to 
imagine  that  such  precision,  if  attempted,  \«'ould  l>e  suitable  to  the  circumstances 
of  war. 

When  manoeuvring  in  presence  of  an  enemy,  a  General  estimates  his  force  accord* 
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ing  to  the  number  of  BattaHons  of  which  it  is  composed ;  and,  considering  these 
Battalions  as  independent  bodies,  he  combines  them  without  regard  to  the  preserra- 
tion  of  the  unity  of  brigades  or  divisions,  in  reserves  and  columns  of  attack,  each 
consisting  of  a  number  of  Battalions  proportioned  to  the  object  it  is  intended  to 
fulfil,  and  each  liable  to  vary  in  its  strength  when  circumstances  require  fresh  com- 
binations. 

It  is  these  Columns  and  Reserves,  and  not  Divisions  and  Brigades,  which  constitute 
the  real  tactical  divisions  of  an  army. 

A  Reserve,  consisting  of  a  mass  of  several  brigades,  vrill  frequently  be  estimated 
and  employed  by  a  General  as  a  single  quantity,  while  a  detached  Battalion,  occupying 
an  essential  point,  may  sometimes  enter  into  his  calculations  as  a  separate  and 
important  element. 

EVOLUTIONS.  ♦ 

*'  II  faut  des  Evolutions,  car  sans  Evolution,  une  troupe  ne  serait  qu'une  masse  sans 
mouvement,  rEduite  k  Tordre  primitif  dans  lequel  on  Taurait  placEe,  et  incapable  d'agir 
au  premier  changement  de  terrein  ou  des  circonstances.  Les  Evolutions  sont  done  let 
mouvemens  par  lesquels  une  troupe  doit,  relativement  aux  circonstances  et  au  terrein, 
changer  d'ordre  et  de  situation. 

"  EUes  doivent  ^tre  simples,  faciles,  en  petit  nombre  et  relatives  k  la  guerre."— 
Guibert,  Stsai  G6teral  de  Tactip^,     Tactique  d^Itfanttrie^  chap.  v. 

If  we  examine  the  Evolutions  prescribed  in  existing  systems  of  Tactics,  we  shall 
find  that  it  is  not  in  all  cases  the  simplest  and  shortest  methods  which  have  been 
chosen  for  effecting  changes  in  the  position  and  direction  of  the  line  of  battle.  In 
changes  of  front  to  the  rear,  for  instance,  a  battalion  does  not  simply  face  to  the  right 
about,  but  the  change  is  effected  by  a  tedious  series  of  counter-marches. 

In  this  and  in  other  instances  the  most  direct  method  of  performing  an  evolution  is 
abandoned,  or  greatly  modified,  for  the  purpose  of  preserving  the  relative  position  of 
the  parts  of  the  line  in  the  order  of  their  original  formation. 

Subjecting  the  formation  of  the  line  to  the  condition  of  the  preservation  of  the 
parts  of  which  it  is  composed  in  a  certain  fixed  order  has  the  disadvantage  of  compli- 
cating the  theory  of  military  movements,  and  occasionally  of  producing  perplexity  in 
their  execution. 

It  would  greatly  increase  the  flexibility  of  military  bodies  if  the  utmost  freedom 
of  inversion  were  permitted ;  if  the  system  of  arbitrarily  determining  the  front  and 
rear,  and  the  right  and  left  flanks  of  a  division,  and  of  framing  a  system  of  ma- 
noeuvres with  reference  to  the  preservation  of  these  distinctions,  were  abandoned ; 
and  if,  instead  of  permitting  inversions  as  an  exception,  as  is  now  the  case,  it  were 
established  as  a  general  principle  that  the  line  should  invariably  be  formed  by  the 
simplest  and  shortest  possible  process,  vrithout  the  least  regard  to  which  rank  of 
a  division  might  be  placed  in  firont,  or  which  of  its  flanks  on  the  right  or  left  of  the 
line. 

As,  however,  this  principle  is  not  recognized  otherwise  than  as  an  exception  by  any 
existing  system  of  tactics,  it  is  sufficient  to  suggest  the  possibility  of  its  extended 


*  Lloyd  obaerYM  that  all  Infantry  Evolution*  are  but  mean*  of  forming  Line,  or  forming  Column ; 
to  thete  may  be  added,  in  the  British  Service,  the  four-deep  square ;  so  that  all  ^7/  may  be  carried 
on  as  a  series  of  changes  on  tbe  diflferent  elements, — Line,  Column,  Square, — Line,  Square,  Column, 
— Column,  line,  Square,  &c.,  lire,  &c.,  whether  referring  to  the  Company,  Battalion,  or  Brigade. — 
ITtfilort. 
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application,  without  minutely  ditcussing  the  prohahle  effects  of  its  adoption,  eradi- 
cating the  details  by  which  it  might  be  carried  Into  execution. 

In  examining  the  different  changes  of  position  and  direction  of  which  the  line  is 
susceptible,  those  methods  only  of  effecting  these  changes  will  therefore  be  noticed 
which  are  in  accordance  with  the  systems  of  tactics  at  present  established  in  Euro* 
pean  armies,  t.  e.  those  systems  based  on  the  principle,  that  in  all  formatUm»  tk» 
relathe  pontion  of  the  portitnu  qf  the  line  ehall  be  preeerved  unekanffed, 

KVOLUTIONS  OP  THB  BATTALIOK. 

The  Evolutions  of  the  Battalion  are  executed  by  means  of  combinations  of  the 
facings,  marchings,  and  wheelings  of  the  companies  of  which  it  is  composed. 

The  Facings  require  no  explanation. 

Some  observations  on  marching  will  be  found  under  that  head. 

Concerning  Wheeling,  it  may  be  remarked  that,  in  changing  the  direction  of  a 
column  on  the  march  by  the  successive  wheel  of  its  divisions,  there  necessarily  results 
a  loss  of  time  proportioned  to  the  strength  of  the  division,  and  to  the  angle  of  the 
wheel ;  and  that  in  certain  manoeuvres,  snch  as  retiring  in  double  column  from  both 
flanks  in  rear  of  the  centre,  the  nature  of  the  wheel  also  involves  a  loss  of  distance. 
To  avoid  these  two  inconveniences  of  loss  of  time  and  loss  of  distance,  the  French  in 
some  cases  employ  the  following  method  of  changing  the  direction  of  a  column  on 
the  march. 

Supposing  right  in  front,  and  the  change  to  be  to  the  left,  as  each  division 
approaches  the  point  where  the  change  of  direction  is  to  take  place  it  receives  the 
caution,  '  toumez  h  gauche,*  and  on  reaching  the  point,  the  word  '  marehe:  *  at  this 
word  the  guide  (or  pivot-man)  immediately  turns  into  the  new  direction,  and  con- 
tinues his  march,  without  altering  either  the  length  or  cadence  of  his  step ;  the  other 
men,  lengthening  their  pace,  and  bringing  their  shoulders  forward,  graduaHy  align 
themselves  on  the  guide,  each  man,  as  he  gains  the  alignment,  resuming  his  former 
step  and  rate  of  march,  and  conforming  to  the  pace  of  the  guide. 

The  object  of  Battalion  manceuvres  is  either  to  effect  a  change  in  the  primary 
formation  of  the  battalion,  or  a  change  in  the  position  of  that  formation. 

CHANOKS   OP   PORMATION. 

Changes  of  formation  are  designed, 

Ist.  To  facilitate  the  movements  and  changes  of  position  of  the  line.    Hence 

changes  of  position  generally  involve  preliminary  chahges  of  formation,  or — 
2ndly.  Changes  of  formation  are  designed  to  substitute  one  order  of  battle  for 
another,  when  circumstances  require  the  change. 
Columns  and  echellons  are,  in  the  British  Service,  formations  made  use  of  to  effect 
changes  of  position. 

Squares  and  the  open  formations  of  skirmishers  are  instances  of  changes  in  the  order 
of  battle. 

Columns  may  be  formed  either  to  the  front  or  to  a  flank,  by  methods  to  which,  on 
account  of  their  simplicity,  it  is  not  necessary  to  advert. 

The  strength  of  the  divisions  of  a  column  and  the  distance  between  them  are  regu- 
lated by  the  purpose  for  which  it  has  been  formed. 

In  Route-Marching  and  Defiling  the  front  of  the  division  is  determined  by  the 
breadth  of  the  road  or  defile ;  and,  as  a  general  rule,  full  distance  ought  to  be  pre- 
served between  the  divisions,  since,  if  the  intervals  were  less,  the  ranks  could  not  be 
opened  and  the  files  loosened  without  the  danger  of  the  divisions  becoming  mixed, 
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while,  if  the  intervals  were  grater,  the  comptctness  of  the  column  would  be  destroyed, 
and  its  capacity  for  manoeuvring  impaired. 

In  Columns  of  Manoeuvre,  that  is,  in  those  columns  which  are  formed  vrith  an  im- 
mediate view  to  the  re-formation  of  the  line,  it  is  generally  advantageous  that  the 
front  of  divisions  should  consist  of  as  many  files  as  can  move  in  line  without  disorder. 
The  divisions  of  a  column  should  therefore  generally  consist  of  companies,  or,  where 
the  front  of  the  company  is  small,  columns  of  grand  divisions  may  frequently  be 
adopted  with  advantage. 

The  proper  distance  between  the  divisions  depends  on  the  immediate  object  in  view. 
If  a  formation  is  to  be  made  to  a  flank,  the  divisions  ought  to  be  formed  at  fiill  dis- 
tance ;  but  if  to  the  front  or  rear,  the  divisions  should  be  closed  until  the  intervals 
are  only  sufficient  to  preserve  the  separation  between  them,  and  line  should  be  formed 
by  deployment. 

The  interval  of  one  pace,  which  is  left  between  the  divisions  of  a  British  column 
when  closed,  will  not  admit  of  the  free  passage  of  the  Officers,  and  is,  perhaps, 
scarcely  sufficient  to  prevent  confusion.  In  the  French  Service,  six  paces  is  the  pre- 
scribed interval  between  the  divisions  of  a  column,  wrr^  en  manef  which,  on  the 
other  hand,  appears  too  great  for  a  minimum. 

In  forming  to  a  flank,  single  columns  are  the  most  convenient ;  but  in  deployments 
and  other  front  formations,  double  columns  on  the  centre  ought  always,  when  prac- 
ticable, to  be  adopted, 
lona.  The  method  used  in  the  British  Service  for  determining  the  angle  of  the  wheel  of 

oblique  echellons  by  reckoning  8  paces  on  the  circumference  of  the  arc  wheeled  by 
the  eighth  file  for  the  quarter  circle,  four  for  i,  two  for  3^,  and  so  on,  depends  on  the 
circumstance  of  f^,  the  ratio  between  the  space  occupied  by  the  front  of  a  file  and 
the  length  of  a  pace  being  not  very  different  from  the  ratio  of  the  radius  to  the  qua- 
drant :  since,  therefore,  circumferences  are  to  one  another  as  their  radii,  it  is  evident 
that  whatever  may  be  the  strength  of  the  division,  the  number  of  paces  taken  by  the 
onter  man  in  wheeling  will  always  be  nearly  equal  to  the  number  of  its  files. 

In  the  practical  application  of  this  rule  much  inaccuracy  is  produced  by  the  Ser- 
jeants not  taking  the  number  of  paces  ordered  in  the  true  direction  of  the  arc  :  the 
inaccuracy  proceeding  from  this  cause  is  probably  quite  as  great  as  if  the  angle  of  the 
wheel  were  determined  by  the  eye,  as  is  the  case  in  the  French  Service. 
e«.  The  British  method  of  forming  squares  from  columns  of  companies  is  attended  with 

the  inconvenience  of  separating  companies  into  fractions.  By  forming  square  from 
column  of  grand  divisions,  this  inconvenience  is  avoided  in  the  French  Service,  and 
the  parts  of  a  company  are  not  separated  by  this  manoeuvre. 

CHANGES   OF    POSITION. 

There  are  four  methods  by  which  a  Battalion  may  be  fixed  in  a  given  alignment. 

Firtt,  By  establishing  the  flanks  of  the  divisions  in  the  alignment,  and  wheeling 
them  backwards  or  forwards  into  line ;  or,  if  moving  to  a  flank,  by  the  divisions 
forming  on  their  leading  files. 

This  method  is  of  extensive  application  in  effecting  changes  of  front,  both  of  the 
battalion  and  of  larger  bodies. 

The  divisions  may  either  be  formed  in  column  perpendicular  to  the  alignment,  or 
in  echellon,  oblique  to  it.  It  is  not  even  necessary  that  they  should  be  parallel  to  one 
another.  The  accuracy  of  the  formation  entirely  depends  on  the  position  of  the  pivot 
flanks  of  the  divisions,  and  is  not  at  all  affected  by  the  direction  of  their  fronts. 

Second,  By  directing  the  march  of  a  column  along  the  rear  of  an  alignment^  and 
prolonging  the  line  by  the  successive  wheel  of  the  divisions  to  the  revene  flank. 
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lo  prolonging  a  line  by  this  method,  each  division  should  wheel  np  in  doable  time, 
otherwise  the  succeeding  division  will  overtake  it  before  the  wheel  it  completed,  and 
the  march  of  the  column  will  be  impeded. 

Third.  By  wheeling  a  close  or  quarter  distance  column,  so  that  ita  Iront  may  be 
parallel  to  the  alignment,  and  deploying  on  any  named  division. 

Respecting  this  method,  Guibert,  who  wrote  soon  after  its  invention,  thus  ezpreaset 
himself: 

"  This  is  the  most  clever  (gavante)  of  evolutions,  the  most  susceptible  of  combina- 
tion, and  yet,  both  in  its  conception  and  execution,  the  most  simple  of  all.  We  owe 
it  to  the  King  of  Prussia;  from  his  armies  it  has  spread  to  those  of  all  other 
European  nations." 

For  the  changes  of  position  of  extensive  lines  it  is  seldom  that  any  other  method 
but  that  of  columns  and  deployments  will  be  found  suitable.  (See  *  Field  Exercises,' 
Part  IV.  Sec.  7.) 

Fourth.  By  forming  on  any  named  division  of  a  direct  echellon,  or  by  estabUshing 
a  division  in  the  alignment  and  forming  upon  it  by  wheeling  the  others  into  oblique 
echellon,  so  regulating  the  angle  of  the  wheel  that  the  lines  joining  their  inward 
flanks  and  the  points  where  they  are  to  enter  the  alignment  shall  be  perpendicular  to 
their  fronts. 

A  direct  echeUon  is  the  disposition  which  is  generally  given  to  an  army  when 
about  to  engage,  and  considerable  advantages  have  frequently  been  obtained  by  the 
skilful  use  and  management  of  this  disposition.  (See  '  Field  Exercises,'  Part  nr. 
Sec.  6.) 

In  good  ground,  oblique  echellons  may  be  advantageously  nsed  for  changing  the 
position  of  a  line  of  small  extent;  but  when  the  ground  is  nigged,  or  the  distance 
which  the  divisions  have  to  traverse  is  great,  it  is  difficult  to  preserve  the  true  direc- 
tion of  the  march  of  the  divisions. 

Oblique  echellons  are,  therefore,  ill  adapted  for  the  manoeuvres  of  extensive  lines. 

Annexed  is  a  synopsis  of  the  principal  manoeuvres  contained  in  Part  iii.  of  the 
'  Field  Exercbes  of  the  Army.' 

The  various  changes  of  formation,  direction,  and  position,  of  which  the  line  is  sus- 
ceptible, have  been  classified,  and  the  different  methods  pointed  out  which  have  been 
established  by  regulation  for  effecting  each  of  these  changes. 

In  Foreign  Services  similar  methods  are  made  use  of  for  effecting  like  objects. 


.  Columni. 


.  Edidlont. 


Squares. 


SYNOPSIS    OF   THE    MOVEMENTS    OF    A    BATTALION. 

See  '  Field  Exercises,'  Part  iii. 

I.    CHANGES   OP   PORMATION. 

1st.  To  the  front,  by  the  flank  march  of  divisions. — Sec.  30. 
2nd.  To  a  flank,  by  the  wheel  of  divisions. 
3rd.  Double,  on  the  centre  subdivisions. 

1st.  Direct,  by  the  successive  march  of  divisions. — Sec.  44. 
2nd.  Oblique,  by  the  wheel  of  divisions. — Sec.  37. 

1st.  From  line,  on  the  two  centre  subdivisions. — Sec.  21. 
2nd.  From  column,  on  any  named  division. — Sec.  29.* 


*  Sect.as.  The  Oblong  two-deep  Square  against  Infantry  only,  for  the  protection  of  baggage,  ftc., 
has  been  omitted,  aa  apparently  of  a  character  subordinate  to  that  of  *  General  Manoeuvre.' — Ed. 
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A.  Ulien  the 

change  is  directly  "•    CHANGES   IN   THE   POSITION  OF  THE   LINE,  THE   DIRECTION    OP  THE 

to  the  front  or  ALIGNMENT  REMAINING   UNCHANGED, 

rear,  the  ah^- 

aentj^being  j ^^    g^  advancing  or  retiring  in  line.—  Sec.  1 4. 

Plate  I.  fig.  1.  2nd.  By  advancing  or  retiring  in  direct  echellon,  and  re-forming  on  any  named 

division. —  Sec  44. 

Rg-  s*  3rd.  By  the  flank  march  of  divisions ;  the  divisions  afterwards  fronting  and  wheel- 

ing into  line,  or  forming  on  their  leading  files. —  Sec.  16. 

Rg-  3.  4th.  Advancing  in  open  column  from  a  flank,  and  re-forming  line  by  echellon  on 

the  front  division. — Sees.  18,  43. 

Kg*  4.  5th.  Advancing  in  double  column  from  the  centre,  and  re-forming  as  above. — 

Sec.  18. 

6th.  By  retiring  from  either  flank,  or  from  both  flanks,  in  rear  of  the  centre,  and 
re-forming  line  as  above. — Sec.  19. 

B.  When  the 
alignments  are 

parallel,  but  the       Ist.  By  throwing  the  divisions  into  echellon,  advancing,  and  wheeling  back  into 

one  outflanks  the  i*    .        «._    «m 

other.    Fig.  a.     bne.— Sec.  37. 

Pig.  6.  2nd.  By  forming  close  or  quarter-distance  column  on  any  named  division,  con- 

ducting the  column  to  the  place  required,  and  deploying. — Sees.  30  and  36. 

9'  ^"L^"^?^!**        Is^*  By  breaking  into  column  to  either  flank,  advancing,  and  again  wheeling  into 

line. 
Figt.  7  and  8.  2nd.  By  divisions  successively  passing  from  either  flank  along  the  rear,  and  again 

wheeling  up  in  succession. — Sec.  20. 

III.   CHANGES   OF   DIRECTION   WHERE  THERE   IS   A   POINT   COMMON   TO  THE   OLD 

AND    NEW   ALIGNMENTS. 

A.  To  a  flank.  igt.  By  the  formation  of  open  columns,  and  wheeling  into  line. — Sec.  24. 

'  '  2nd.  Wheeling  a  division  into  the  new  direction,  throwing  the  others  into  echellon, 

and  forming  upon  it. — Sees.  40,  41,  42. 

B.  To  the  rear.        By  the  counter-march  on  the  two  centre  divisions. —  Sec.  23. 

IV.   CHANGES   OP  THE   POSITION   AND   DIRECTION    OF  THE   LINR. 

A.  To  a  flank.  1st.  Breaking  into  open  column,  and  re-forming  line  either  to  the  front  or  oblique 
^^'    '              to  the  front  by  echellon. — Sec.  43. 

Fig.  19.  2nd.  Breaking  into  open  column,  advancing,  and  entering  the  new  alignment  by 

the  flank  march  of  companies. —  Sec.  25. 

3rd.  Marching  in  close  or  quarter-distance  column  to  the  point  of  formation, 
wheeling  the  column  into  the  new  direction,  and  deploying. — Sees.  33-36. 

Fig.  13.  4th.  Advancing  or  retiring  in  double  column,  and  forming  to  a  flank. — Sec.  18. 

Plate  II.  flg.  1*         5th.  Advancing  in  direct  echellon,  changing  the  front  of  the  echellon,  and  forming 
on  any  named  division. — Sec.  44. 

Fig.  9.  6th.  Advancing  in  direct  echellon,  determining  the  direction  of  an  oblique  align- 

ment by  means  of  a  point  placed  in  advance  of  the  leadmg  flank  of  the  echellon, 
establishing  the  rear  divisions  in  that  alignment,  and  wheeling  back  into  line.-— 
Sec.  44. 

B.  To  the  rear.        Breaking  into  open  column,  and  forming  to  the  reverse  flank  by  the  raccetaive 
^'^'  '•  wheel  of  divisions.— Sec.  26. 
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C.  Do.  from  let.  By  the  divisions  counter-marching  and  deploying. 

2nd.  By  counter-marching  the  column,  by  the  wheel  of  subdivisions  round  the 
centre,  and  deploying. — Sec.  34. 

MAKCBUYKBS   OF  THK  LUtB. 

A  division  of  infantry  deployed  in  order  of  battle  may  be  reduced  to  a  line  of 
contiguous  battalion  columns. 

This  line  may  be  formed  into  a  mass  of  columns  either  to  the  front  or  to  a  flank. 

Line  may  be  re-formed  to  the  front  by  deployment,  or  to  a  flank  by  the  wheel  of 
the  battalion  columns. 

Changes  in  the  position  and  direction  of  the  line  of  columns  may  be  effected  by 
echellon  or  other  methods. 

The  columns  of  which  the  division  of  infantry  is  composed,  corresponding  exactly 
to  the  companies  of  a  battalion,  and  each  manoeuvre  being  precisely  similar  in  prin- 
ciple to  the  corresponding  battalion  manoeuvre. 

When,  therefore,  an  extensive  line  is  to  change  its  position,  whatever  may  be  the 
nature  of  that  change,  the  general  principle  by  which  it  is  effected  is  the  same. 

That  principle  is  — 

To  form  columns  of  battalions. 

To  manoeuvre  with  these  columns  so  as  to  establish  either  their  fronts  or  their 
flanks  on  the  new  alignment. 

To  re-form  line  by  deployment,  if  to  the  front ;  or  by  opening  out  and  wheeling, 
if  to  a  flank. — See  Part  iv.  Sec.  7. 

It  is  not  necessary  to  examine  separately  such  movements  of  the  line  as  are  effected 
by  methods  similar  to  those  which  have  been  already  noticed  in  connection  with  the 
movements  of  the  battalion. 

There  are,  however,  some  of  the  dispositions  and  movements  of  great  bodies  which 
are  not  analogous  to  those  of  a  single  battalion,  and  which,  therefore,  require  separate 
consideration. 

DOUBLE    LINBS. 

In  manoeuvring  a  strong  division,  it  is  usual  to  dispose  the  troops  in  double  lines 
parallel,  and,  generally  speaking,  conformable,  to  one  another. 

In  effecting  changes  of  front,  the  following  simple  method  for  preserving  the 
parallelism  of  the  lines  is  given  among  the  *  Evolutions  de  Ligne,'  in  the  French 
*  Ordonnauce  sur  TExercice  et  les  Manoeuvres  dc  Tlnfanterie.' 

The  Officer  commanding  having  determined  the  direction  of  the  new  alignment  by 

Plate  II.  flg.  4.     means  of  a  distant  object  (o),  an  Officer  places  himself  at/,  50  paces  from  b  ;  he  then 

marches  out  perpendicularly  to  the  alignment,  till  he  reaches  e,  in  the  alignment  b,  o, 

where  he  is  halted  by  a  Staff  Officer  (s).    b  and  e  are  the  base  points  of  the  first 

line. 

To  trace  parallel  to  it  the  new  alignment  of  the  second  line  (c,  d),  a  Staff  Officer 
having  determined  its  distance  by  assuming  the  point  p,  a  coverer  is  placed  at  m, 
50  yards  from  p:  this  coverer  paces  (m,  n)  perpendicular  to  a,  s,  and  equal  to/,  e. 

p,  n,  will  be  the  base  points  for  the  new  formation  of  the  second  line,  and  the 
alignment  can  be  prolonged  by  means  of  Adjutants  and  coverers  to  x  and  y. 

CHANGES    IN    THE    DIRECTION    OF   THE    MARCH    OF    A    MASS    OF    COLUMNS. 

In  changing  the  direction  of  a  mass  of  columns,  if,  like  the  divisions  of  a  battalion, 
each  column  wheels  in  succession  at  a  fixed  point,  and  then  continues  its  march 
in  the  Hew  direction,  it  is  evident  that  the  rear  columns  will  be  checked,  and  that 
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distances  will  be  lost.  No  method  is  laid  down  in  Part  it.  of  the  *  Field  Exercises' 
for  avoiding  these  consequences. 

Annexed  are  two  modes  of  performing  the  manoeuvre  prescribed  in  the  French 
'  Ordonnance.' 

metbod.  The  column  is  halted  at  some  distance  from  the  point  where  the  change  is  to 

take  place.  The  leading  battalion  then  marches  to  the  point,  wheels  into  the  new 
direction,  and  continues  its  march  until  it  has  traversed  a  space  equal  to  the  total 
depth  of  the  column ;  it  then  halts.  The  other  battalions  follow  in  succession,  each 
being  put  in  motion  when  the  preceding  one  has  gained  40  paces  to  its  front.    When 

Mote  8.  all  the  battalions  have  wheeled,  the  column  resumes  its  march. 

nd  method.       The  column  having  arrived  at  a,  and  it  being  intended  that  it  should  pass  the 

e  II.  fig.  5.  poiQ^  p^  luid  prolong  its  march  in  the  direction  d,  s, — in  place  of  the  march  of  the 
column  being  durected  on  the  point  d,  the  guide  of  the  leading  division,  on  arriving 
at  the  points  a,  b,  c,  and  d,  under  the  guidance  of  the  Officer  conducting  the 
column,  successively  turns  into  the  cfireetions  a  b,  b  c,  c  d,  d  s,  and  marches  on 
the  objects  p,  a,  r,  and  s.  The  guides  of  the  rear  divisions  follow  exactly  the 
traces  of  the  leading  guide,  each  turning  into  the  new  direction  at  the  points  a,  b,  c, 
and  D. 

When  the  guides  turn  into  a  new  direction,  the  other  men  bring  their  shoulders 
forward,  and  gradually  conform  to  it. 

If  care  be  taken  so  to  select  the  points  p,  a,  R,  and  s,  that  the  changes  of  direction 
be  not  very  abrupt,  the  direction  of  the  column  is  altered  without  creating  confusion 
or  interrupting  its  march. 

CONCLUSION. 

In  order  to  form  a  just  idea  of  the  grand  manoeuvres  of  armies,  it  must  be  remem- 
bered that  the  movements  of  large  masses  of  men  are  of  a  mixed  character,  and  that 
the  changes  of  position  of  an  army  are  effected  partly  by  ordinary  marches,  and 
partly  by  systematically  combined  movements  of  the  fractions  of  corps. 

The  leader  of  a  strong  division,  having  received  from  the  Commander-in-Chief 
general  instructions  respecting  the  ground  he  is  to  occupy,  and  the  manner  in  which 
his  troops  are  intended  to  act,  conducts  his  division  along  the  roads  which  d^bonche 
on  the  point  indicated.  On  arriving  in  its  vicinity,  he  collects  his  corps  in  columns, 
and  directs  such  manoeuvres  to  be  executed  as  are  either  suitable  for  developing  his 
force  according  to  the  prescribed  disposition,  or  as  are  rendered  necessary  by  the 
circumstances  in  which  he  finds  himself  placed.  The  first  part  of  this  process-^ 
that  of  conducting  the  troops  to  the  point  of  assembly — requires,  etm^Mtrathefy 
tpeakinff,  little  art  or  tactical  skill.  The  difficulty  consists  in  the  second  part  of  the 
process,  that  of  arraying  a  mass  of  men  according  to  a  predetermined  plan,  and  of 
making  such  alterations  in  this  disposition  as  drcumstances  may  require.  This  can 
only  be  effected  when,  through  the  medium  of  organization,  systematic  methods  are 
made  use  of  by  a  person  of  sufficient  intelligence  and  decision  to  adapt  these  methods 
to  existing  drcumstances.  This  is  equivalent  to  saying,  in  order  that  a  mass  of  men 
may  be  effectively  employed  in  warfare,  the  mass  must  be  composed  of  soldiers,  and 
its  leader  must  be  a  Tactician. 

The  selection  of  points  to  be  occupied  or  assailed,  the  determination  of  the  fbrce 
to  be  directed  on  each,  and  the  indication  of  the  lines  by  which  great  changes  of 
position  are  to  be  eflfected,  constitute  that  branch  of  the  Art  of  War  which  is  called 
the  Science  of  Grand  Manoeuvres. 

The  arrangement  of  these  grand  manoeuvres  is  the  office  of  the  Comininder-in- 
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Chief,  and  depends  on  considerations  quite  unconnected  with  the  training  of  troops, 
or  with  any  particular  system  of  evolutions. 

But,  on  the  other  hand,  the  rapid  and  regular  execution  of  these  arrangements, 
which  alone  can  render  them  successful,  entirely  depends  on  the  existence  of  a  well- 
organized  system  of  evolutions,  on  the  skilful  application  of  that  system  by  the 
Officers  in  command  of  corps  and  battalions,  and,  above  all,  on  each  individual  soldier 
being  carefully  trained  to  obey  implicitly,  to  move  steadily,  to  form  rapidly,  and  under 
no  circumstances  of  danger  or  difficulty  ever  for  an  instant  to  forget  that  instinct  of 
combination  and  immediate  and  implicit  obfdience  which  is  the  essence  of  military 
strength. 

It  is  only  when  a  body  of  men  is  thus  constituted  that  its  numbers  become  for- 
midable, and  its  energies  available  for  great  achievements.  Numbers  without  order, 
instead  of  contributing  to  strength,  only  serve  to  render  more  disastrous  the  conse- 
quences of  weakness. 

Valour  without  discipline,  so  far  from  being  sufficient  to  lecare  success,  baa 
frequently  no  other  effect  than  to  precipitate  the  moment  of  ruin. 


NOTES. 

1.  The  word  'Tactics'  is  in  this  article  used  to  denote  the  science  of  military 
formations  and  movements. 

2.  Without  appealing  to  the  experience  of  those  who  are  familiar  with  what  occurs 
in  actual  warfare,  every  one  who  has  witnessed  even  a  Field  Day  knows  that  firing 
has  a  tendency  to  loosen  the  files.  If,  therefore,  the  natural  order  were  found  to  be 
the  best,  and  adopted  as  the  rule  of  formation,  would  it  not  follow  that  the^^divisions 
of  a  battalion  ought  to  deploy  with  intervals  between  them,  so  as  to  admit  of  the 
files  being  loosened  without  confusion  ? 

There  is  no  tactical  point  of  greater  importance,  or  which  is  worthy  of  more  careful 
investigation,  than  the  determination  of  the  most  advantageous  mode  of  occupying 
ground ;  that  is  to  say,  the  extent  of  front  being  given,  the  determination  of  the 
number  of  men  and  the  manner  of  disposing  them,  whereby  the  most  effective  fire 
can  be  secured  for  its  defence. 

The  importance  of  this  point  being  accurately  determined  wUl  be  manifest,  if  it 
be  considered  that  both  the  development  of  the  line  of  battle  and  the  proportion  of 
casualties  have  obviously  a  direct  dependence  on  the  density  of  the  formation. 

3.  The  means  of  keeping  this  force  effective,  or  the  determination  of  an  establish- 
ment for  the  battalion  which  shall  be  adequate  for  supporting  the  casualties  incident 
to  military  service,  is  a  question  which  is  perfectly  distinct  from  the  determination  of 
its  proper  effective  force.  This  question  of  the  establishment  which  corresponds  to 
a  given  effective  force  is  both  interesting  and  important;  but  it  depends  on  con- 
siderations which  do  not  belong  to  the  subject  of  tactics  (as  defined  in  Note  1) ;  it 
cannot,  therefore,  be  discussed  in  this  place. 

4.  If  part  of  a  line  be  marching  on  level  ground  and  part  on  a  slope,  in  order  to 
preserve  a  correct  alignment,  the  rates  of  march  of  these  two  sections  must  be 
unequal,  since  it  is  evident  that  the  section  on  level  ground  is  traversing  the  side, 
and  the  section  on  the  slope  the  hypothenuse  of  a  right-angled  triangle. 

5.  One  of  the  manoeuvres  practised  in  the  French  army  is  the  wheel  of  the 
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battalion  in  line.    The  wheel  and  echellon  march  of  battalions  is  one  of  the  methods 
prescribed  in  the  '  Ordonnance'  for  changing  the  front  of  extensive  lines. 

6.  Supposing  the  battalion  to  consist  of  800  men»  if  composed  of  eight  divisions, 
the  front  of  a  division  would  occupy  35  paces,  which,  in  order  that  the  depth  may 
not  exceed  the  front  of  the  column,  requires  that  a  division  and  its  interval  shall  not 
occupy  more  than  five  paces.  If  organized  in  ten  companies,  the  front  of  a  division 
would  occupy  28  paces,  which,  preserving  this  ratio  between  the  front  and  depth  of 
the  column,  would  only  allow  three  paces  for  a  division  and  its  interval. 

7.  The  Roman  legion  has  been  often  ci^  and  studied  as  a  model  for  the  organiza- 
tion of  large  military  bodies ;  it  must  not,  however,  be  supposed  that  in  the  formation 
of  the  line  of  battle,  each  legion  was  always  arrayed  as  a  distinct  corps,  and  that  parts 
composing  it  were  invariably  kept  together  and  disposed  in  the  same  order. 

On  the  contrary,  we  find  that  the  cohorts  of  different  legions,  like  the  battalions 
of  different  divisions,  were  sometimes  detached,  and  arranged  not  according  to  any 
system  of  tactical  organization,  but  in  the  way  which  was  most  suitable  to  existing 
circumstances.  E.  G. — Caesar,  in  his  *  Commentaries  on  the  Civil  War,'  informs  us 
that  on  one  occasion,  when  manoeuvring  against  Afranius,  he  drew  up  his  army  in 
three  lines ;  that  his  first  line  consisted  of  20  cohorts,  four  from  each  of  his  five 
legions ;  that  his  other  two  lines  each  consisted  of  18  cohorts,  viz.  3  auxiliary  and 
3  from  each  legion,  or  15  legionary  cohorts. 

**  Caesaris  (acies)  triplex :  sed  primam  aciem  qnatemae  cohortes  ex  quinque  legio- 
nibus  tenebant,  has  subsidlarise  temae,  et  rursus  aliae  totidem,  suae  cujusque  legionii 
subsequebantur." — Com.  de  Bel.  Civ,  lib.  i.  IxxxiiL 

8.  The  method  of  changing  the  direction  of  a  mass  of  columns  practised  by  the 
garrison  of  Dublin  in  1844  was  similar  to  the  first  of  the  two  annexed  Firencli 
methods  of  performing  this  manoeuvre. 


THE   MARCH   OF   INFANTRY   CONSIDERED   AS   A    BRANCH   OF 

SPECIAL  TACTICS. 

''  Tout  le  secret  de  la  Tactique  est  dans  les  jambes." — Le9  Mferie§  du  Marickal 
Saxe, 

Not  only  when  viewed  in  relation  to  the  science  of  General  Tactics,  but  also  when 
considered  as  a  branch  of  Special  Tactics,  the  subject  of  marching  presents  itself 
ander  two  different  aspects;  and  in  treating  of  the  details  connected  with  the 
marching  of  troops,  as  well  as  when  treating  generally  of  the  movement  of  masses, 
it  is  necessary  to  keep  in  view  the  distinction  which  exists  between  marches  of  route 
and  marches  of  manoeuvre. 

The  objects  of  these  two  species  of  marches  are  essentially  different ;  and  in  order 
to  perceive  distinctly,  and  to  appreciate  justly,  the  principles  by  which  each  species 
ought  to  be  regulated,  a  definite  idea  must  be  formed  of  the  nature  of  these  otjects. 

I.  R0UTB-MAB.CHIN0. 

7b  traverse  the  greatest  possible  ^ace  in  the  least  possible  time^  and  with  the 
least  possible  fatigue  to  the  troops^  may  be  defined  to  be  the  object  of  route- 
marching. 

VOL.  I.  2  K 
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'riie  TBrintioni  of  thii  muLimum  md  of  these  two  [niDiia&  evldeotlj  depend  oo  tbe 
■truugih  of  ihe  toldicr. 

What  is  this  elrcngth  able  to  ■ecompliih  ?  B^  vhat  meani  mar  it  be  mut 
elTecCaally  husbanded  ? 

It  a  with  reference  to  these  questions  tliat  the  fiindimuiUI  principles  of  niale- 
mwchitig  must  be  determined,  and  the  reguUtions  est^Uihed  by  which  it  is  to  Iw 
goiemed. 

Let  III  interrogate  experience  in  order  lo  ascertain  what  distance  troops  may  '« 
eipefted  to  march  in  a  dsy. 

Hiftory  bat  recorded  ihe  lengtii  of  tbe  'Jailam  Her.'  or  re^lar  day's  march  ef 
the  Roman  legionaries.  We  tmoir  that.  20  Roman  or  18-4  English  miles  was  Ihe 
distance  li^ied  by  the  greslest  military  nation  of  tLuliquity  as  a  fair  daily  task  for  the 
soldier.  The  complete  alteration  in  the  mode  of  fighting  which  has  taken  place 
aince  the  inveotioa  of  gunpowder,  ind  tbe  consequent  modilicallont  which  the  Art  of 
War  has  undergone,  render  the  practices  of  Ihe  anciealt  in  many  cases  quite  insppll- 
able  10  the  circumstances  of  modem  armies;  but  the  proper  length  of  ihe  doy's 
march  depeadi  on  physical  circumstances,  which  during  tbe  lapse  of  ago  have 
undergone  no  alteratioa ;  and  since  no  troops  ever  surpasted  llie  Roman  legionaries 
in  tbe  freijuency,  the  length,  am]  the  arduoutnets  of  their  marches,  so  we  ma;  fairly 
infer  none  arc  belter  qualified  to  delermiue  Ihe  proper  limits  of  the  day's  march  than 
the  military  tegislalon  of  ancient  Rome. 

Let  us  then  assume  on  the  faith  of  these  great  authorities  that  sbout  18  English 
miles  is  the  minimum*  which  at  all  time«,  and  dn ring  long-continued  marches,  ought 
to  form  Ihe  daily  toak  of  the  soldier;  but  tiiat  during  peace,  and  under  ordinary 
circumilaaces,  troops  should  not  be  boraised  by  joumeyi  of  a  greater  length  than  the 
diatsnee  fixed  for  the  regular  day's  march. 

It  is  a  more  difficult  task  lo  determine  the  maxitnum  distance  which  good  troops 
may  be  expected  to  march,  when  tbe  exigencies  of  war  require  thai  thrar  strength 
and  energies  should  be  taxed  to  the  utmost. 

Both  ancient  and  modern  liialory  supply  us  nHlh  many  examples  of  marches  of 
eilraordiiiary  length;   perhaps  it  may  here  suffice  to  quote  one  of  these  notable 

Napier  infonni  us  that  the  light  brigade  joined  Wellingtoa  at  Talavera  tbe  day 
after  the  battle,  having,  daring  the  hottest  season  of  the  year,  marebed  a  diatascc  of 
62  English  miles  in  26  hours.  This  ia  an  extreme  instance,  and  ihotrs  what  it  ia 
possible  to  accomplish  when  a  single  strenuous  effort  is  required  of  good  troopt. 

The  state  of  the  weather  and  condition  of  the  roads  must  alway*  eierdse  ■  great 
influence  In  determining  both  the  advisable  and  the  neeesaary  limita  of  the  day** 
inarch,  niese  limits,  tberefoie,  cannot  be  otherwise  than  extremely  variabln  asd 
DDcertain. 

This  nncertainty  renders  the  comhioatioB  of  marches  an  element  of  military  cal- 
culations, which  is  eitretnelj'  liable  to  error,  and  which  it  is  dilSenlt  lo  estimate 
correctly.  Gnibertjustlyremarks, "Many  warlike  operations  hU from ignonnee  how 
to  combine  with  pretntion  tbe  times,  the  distances,  or  the  nature  of  the  roa^" 

Let  as  now  consider  by  what  means  the  toU«  and  fatignei  of  the  march  can  b« 
redoced,  and  the  soldier's  daily  task  performed  in  tbe  ea^est  possible  manner. 

In  this  inquiry  we  can  derive  no  benefit  from  the  wisdom  of  tbe  andentt.  No 
account  has  been  handed  down  to  ns  of  the  minutiK  of  their  discipline,  nor  of  the 

■  Tha  (Ucngth  of  Ihe  toldier  ii  not  Ihe  snlf  ir 
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precepts  of  detail  by  which  their  marches  were  regulated.  The  best  modes  of 
training  and  preparing  for  pedestrian  exercise  are,  however,  well  understood ;  many 
salutary  regulations  are  at  present  in  force  to  provide  for  the  comfort  and  ease  of  the 
soldier  on  the  march ;  and  it  is  probable  that  others  might  be  devised  which  would 
atill  further  tend  to  promote  these  important  objects. 

The  chief  points  to  be  attended  to  in  the  conduct  of  marches  are — 
1st.  The  equipment  of  the  troops. 
2nd.  The  order  of  march. 
3rd.  The  rates  of  march  and  intervals  of  rest. 
4th.  Precautions  to  be  observed  at  the  end  of  the  march. 

A  few  observations  on  each  of  these  points  will  conclude  this  review  of  the  subject 
of  roate-marching. 

1st.  Bfmpment  iff  the  TVoopB, — ^This  is  not  the  place  to  enter  into  a  general  dis- 
cussion respecting  the  costume  and  equipment  of  the  aoldier— to  inquire  whether 
the  tehion  of  his  uniform  is  well  adapted  for  bodily  exercise  ?  Whether  the  weight 
of  his  kit  is  reduced  to  the  least  possible  amount  ?  and  whether  the  burden  he  has  to 
bear  is  arranged  and  suspended  according  to  the  most  scientific  principles  ? 

These  inquiries  are  highly  important,  and  have  a  direct  bearing  on  the  soldier's 
capacity  of  enduring  fatigue ;  but  it  will  here  be  sufficient  to  notice  that  part  of  his 
equipment  which  has  the  most  immediate  and  essential  connection  with  the  subject 
of  marching, — viz.  the  clothing  of  his  feet. 

Too  much  care  cannot  be  taken  that  the  soldier's  socks  be  thick  and  soft  in  thdr 
teiture.* 

That  his  shoes  have  strong  broad  soles  and  low  heels ;  that  they  fit  easily,  and  that 
previous  to  a  march  they  be  softened  with  grease. 

Rubbing  the  feet  with  soap  is  also  recommended  as  a  method  of  preserving  the 
feet.  On  the  due  observance  of  these  and  similar  precautions  the  condition  of  the 
soldier's  feet  principally  depends ;  and  as  the  majority  of  men  who  fall  out  on  the 
line  of  Inarch  are  disabled,  not  by  fatigue,  but  by  sore  feet,  it  is  obvious  that  no  part 
of  the  interior  economy  of  a  company  should  be  more  carefully  superintended  by  its 
Officers  than  the  state  of  the  men's  shoes  and  stockings. 

2nd.  Order  of  March. — On  the  line  of  march,  when  no  enemy  is  at  hand,  it  is  the 
custom  of  all  armies  to  free  the  soldier  as  much  as  possible  from  the  restraints  of  the 
parade  ground.  To  loosen  the  files ;  to  open  the  ranks ;  to  allow  the  men  to  carry 
their  arms  as  they  please ;  to  abandon  their  measured  pace ;  to  converse  with  each 
other ;  and,  in  short,  to  trudge  along  as  cheerfully  as  they  wUl,  and  as  easily  as  they 
may.  Such  is  the  extent  of  the  licenses  which  the  regulations  of  the  Service  grant 
the  soldier  at  the  word  *  March  at  ease:'  perhaps  the  principle  on  which  these 
licenses  are  granted  under  certain  circumstances  admits  of  being  carried  out  a  step 
further. 

In  time  of  peace,  when  to  move  from  point  to  point  (not  to  manceuvre)  is  the 
object  of  the  march,  and  when  between  one  halting-place  and  another  no  formation 
is  contemplated,  why  should  not  the  sections  march  at  double  or  even  treble 
distance  ? 

In  the  march  of  a  strong  column,  inconvenience  might  arise  from  thus  doubling  or 
trebling  its  length ;  but  in  the  case  of  a  regiment  or  a  detachment,  no  inconvenience 
would  be  felt  from  so  doing. 

By  increasing  the  distance  between  the  sections,  and  by  taking  care  that,  when 


*  If  this  cannot  be  tecured,  better  tmke  off  the  atockintca  altogether. 
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formed  at  close  order,  their  front  shoald  not  exceed  half  the  breadth  of  the  road, 
crowding  and  jostling  would  be  avoided,  and  the  greatest  possible  freedom  from  dust 
and  heat  secured  to  each  individual  soldier. 

It  is  scarcely  necessary  to  remind  any  one  who  has  marched  with  troops  how  a 
song  with  a  chorus,  or  a  lively  air  played  by  the  band,  invigorates  the  drooping  spirits 
of  tired  soldiers.* 

3rd.  RateB  of  March^  Sfc, — In  order  to  march  a  given  distance  with  the  least  pos- 
sible fatigue,  it  is  of  great  importance  that  the  rates  of  march  and  intervals  of  halt 
should  be  properly  regulated.  If  the  rate  of  progression  be  very  rapid,  the  strength 
vrill  be  exhausted  by  the  violence  of  the  exerdae ;  and  if  very  slow,  will  be  worn  out 
by  its  long  continuance. 

Between  these  extremes  there  must  be  a  medium  rate  of  march,  which  ia  the  most 
favourable  for  husbanding  the  strength,  and  by  using  which  a  given  distance  will  be 
accomplished  with  the  least  possible  fatigue  to  the  soldier. 

In  order  to  determine  this  medium  rate,  it  would  be  highly  desirable  to  asceiiain 
by  an  extensive  series  of  carefhl  and  varied  observations  on  the  march  of  troops,  what 
degree  of  quickness  of  step  is  least  fatiguing  to  the  soldier,  and  most  easily  sustained 
by  him  throughout  a  day's  march  in  heavy  marching  order. 

It  would  be  also  useful  and  interesting  to  determine  by  accurate  experiments  the 
absolute  rates  of  march,  or  ratios  of  distances  to  times,  which  coirespond  to  different 
degrees  of  quickness  of  step. 

these  investigations  would  not  only  furnish  useful  data  for  regulating  the  conduct 
of  marches,  and  for  the  calculation  of  military  movements,  f  but  would  also  serve  aa 
a  basis  from  which  principles  and  considerations  might  be  deduced  for  selecting  and 
combining  that  length  and  that  quickness  of  pace  which  are  most  suitable  for  the 
attainment  of  precision  and  uniformity  in  manoeuvring. 

Table  No.  II.  presents  a  comparative  view  of  the  rates  of  march  established  by 
regulation  in  the  armies  of  several  different  nations.  Judging  from  the  want  of 
uniformity  in  this  fundamental  part  of  the  soldier's  training  which  the  Table  exhibits, 
it  may  be  presumed  that  the  discovery  of  some  principle  to  fix  the  proper  standards 
for  the  length  and  quickness  of  the  military  pace  is  still  a  desideratum  in  the  Science 
of  Tactics. 

Of  these  two  elements  which  enter  into  the  composition  of  a  rate  of  march,  it  is 
evident  that  one — viz.  the  length  of  the  pace — has  a  functional  dependence  on 
height,  and  will  therefore,  when  not  artificially  regulated,  of  course  vary  in  different 
individuals. 

The  annexed  Table  shews  the  results  of  some  experiments  made  by  the  writer  of 
this  article  with  the  view  of  determining  his  own  rates  of  walking. 

It  indicates  that  the  length  of  the  pace  is  very  considerably  modified  by  its  quick- 
ness, and  that  as  the  rate  of  motion  is  accelerated,  the  length  of  the  pace  is  increased, 
though  not  in  a  uniform  ratio.  If,  as  seems  probable,  the  ratio  of  this  increase  is  in 
a  great  measure  independent  of  height  and  other  individual  peculiarities,  this  relation 
between  the  length  and  quickness  of  the  pace  is  worthy  of  being  accurately  investi- 
gated, and  ought  certainly  to  be  considered,  and,  if  possible,  preserved  in  constructing 
artificial  rates  of  march  for  military  purposes. 


*  Attended  to  more  in  Foreign  Services  thftn  in  ours. 

t  Some  principle  might  be  established  of  never  loading  the  soldiers  with  more  than  one  day's 
biscuit  and  30  rounds  of  ammunition,  except  on  very  urgent  occasions,  and  loading  bAt-hones  with 
the  complement  of  both,  instead  of  harassing  the  men.— Editors. 


BTOlilTTIONB    OF    INFANTRT. 


Lnglh»  qf  Paet  and  Ralet  ijf  March  com^rmding  to  Sirpt  qf  d^fffrmt  Dtgrta  tf 
QtOchttu  (thM  htishi  vnlAottt  icolt  Mug  5'  V^. 


•xs: 

RUa  of  Uwcfe.                 1 

I 

1 

1 

II 

J 

i 
I 

i 

i 

L 
i 

I 

S 

i 
h 

100 

31-06 

-1-6S 

86-28 

2-9U 

20'  23" 

108 

31-Ot 

„  1-70 

-    05 

9305 

3-172 

18'  55" 

115 

3218 

„    -£.2 

+  1-1/ 

27-95 

102-83 

3-619 

17'  7" 

ISO 

3373 

+  12 

1-54 

21'29 

112-47 

3-834 

15'  39" 

12S 

33-8 

„l-9 

-07 

467-3 

117-37 

4-001 

W  59" 

130 
Average 

3s-oa 

„  2-37 

1-28 

25-55 

126-68 

4-318 

13'  53" 

32-71 

JVUe. — The  vrIum  glTen  in  the  Table  are  neragn  deduced  &om  repeated  obtena- 
tioM  of  the  UmM  of  travening  knon-D  diittDCa.  During  each  let  of  obtervalioni  the 
diitaoce  traTened  varied  Eram  14  to  17  milei. 


If  accurate  Table*  liiaiUr  to  the  above  nere  formed  from  lufflomtly  n 
oburvatioDi  on  the  march  of  troopt  in  heavf  marching  order,  then  b;  a  timple  refer- 
ence to  the  number  of  pacei  per  minute,  (an  element  which  ii  eaail;  aaceitained  and 
controlled,)  tiie  duration  of  marchea  might  be  eitiniMed,  and  thdr  nle  regnlated  with 
verj  great  precisian. 

A  rate  of  march  being  determined  luitable  to  the  drcumitancei  of  the  case,  and 
the  nature  of  the  object  to  be  attained,  its  confoimit;  would  be  eaiilf  preserved  bj 
mailing  an  officer  or  aon-commUsioned  officer  march  at  the  head  of  the  column,  and 
regntate  the  quiekneis  of  the  pace  bj  occasiontl  reference  to  a  natch. 

The  duration  of  halti  and  the  proper  intervals  between  tbem  mast  have  contider- 
able  infloence  in  modifying  tbe  fitiguei  of  a  march.  In  the  Standing  Orders  of  the 
light  DiviiioD,  moat  of  which,  we  are  informed  by  the  Editon,  origiDated  in  ohaerva. 
tiona  made  in  the  field  bf  tbe  late  Mijor-Genenl  R.  Craufurd,  it  ii  directed,  "  that 
the  first  halt  of  a  coIddiii  shall  take  place  lialf  an  hour  after  it  marches  off,  and  that 
■fterwaidi  at  the  end  of  every  hoar  it  iball  halt  for  at  least  five  minutes." 

4th.  Prteauliota  ^tr  lit  AfarrA. — With  a  view  to  tbe  pcesenatioD  of  the  men's 
feet,  it  is  the  cuitam  in  tome  r^iimeati,  immediatelj-  after  the  conclusion  of  the  day's 
march,  for  the  Company  Officei*  to  go  round  the  billet*  and  lee  the  men  paraded 
without  shoes  and  stockings,  in  order  to  ascertain  that  Iheir  feet  have  been  properlj 
washed  and  cleaned.  A  Medical  Officer  also  vi*it«  the  billet*  and  dreaie*  the  feet  of 
•nch  of  the  men  at  are  badly  blistered. 

.  As  it  is  not  always  posaible  for  a  Surgeon  to  perform  thi*  duty,  perhaps  it  might  be 
useful  to  promulgate  a  few  simple  direcliona,  pointing  out  the  best  way  of  treating 
biisten,  and  to  commit  the  cnfiucemeDt  of  the**  directioiu  to  the  Companj  Officcn. 
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II.    MARCHES   OP   MANCXUVRE. 

It  is  necessary  that  separate  bodies  manoeuvring  together  should  move  at  the  same 
rate,  in  order  that  the  proper  intervals  may  be  preserved  between  divisions,  and  thai 
tactical  combinations  may  be  executed  with  precision. 

It  is  also  necessary  that  the  soldiers  of  a  division  should  move  at  a  uniform  rate,  in 
order  to  prevent  the  files  separating  from  one  another,  and  thereby  deranging  the 
eorrect  dressing  of  the  line,  on  which  the  direction  of  the  march  of  the  division,  and 
consequently  the  accuracy  of  its  movements,  entirely  depends. 

From  these  considerations,  with  reference  to  the  purpose  of  this  article,  it  followa, 
that  in  manoeuvring.  Uniformity  qf  Motion  is  the  principal  object  to  be  attained. 

This  renders  the  march  of  troops,  when  executing  military  evolutions,  perfectly  dif- 
ferent  in  its  character  and  principles  from  those  marches  which  have  no  other  object 
than  to  move  them  from  one  place  to  another. 

In  manoeuvring,  the  rate  of  march  is  no  longer  a  measure  of  the  strength  of  the 
soldier,  varying  according  to  the  quality  of  the  troops  and  the  circumstances  which 
affect  their  ability  to  sustain  the  fatigues  of  the  march,  but  is  a  unifonn  rate  strictly 
defined  by  regulation,  and  at  all  times  and  under  all  circumstances  among  the  soldiers 
of  the  same  army  remaining  perfectly  fixed  and  invariable. 

In  order  that  the  motion  of  a  body  of  men  should  be  perfectly  unifonn,  it  is 
evident  that  the  cadence  and  length  of  the  pace  of  each  individual  moat  be  precisely 
the  same. 

Accordingly,  in  all  highly  disciplined  armies  the  careful  training  of  the  recruit  to 
such  a  measured  pace,  regulated  by  the  constant  nse  of  the  plummet  and  pace-stick, 
is  the  basis  of  the  whole  system  of  tactical  instruction. 

In  these  artificial  systems  of  marching,  the  motion  ooght  to  be  entirely  from  the 
hips,  and  the  length  of  pace  ought  never  to  be  so  great  as  to  canse  the  slightest  de- 
rangement of  the  steadiness  of  the  body  and  squareness  of  the  shoulders. 

f  n  all  existing  codes  of  military  instruction,  two  principal  rates  of  march,  termed 
by  the  French  *pa8  cadences*  are  taught  the  recruit. 

The  slower  or  fundamental  rate  is  used  in  teaching  the  principles  of  marching  in 
parade  movements,  and  in  those  manoeuvres,  such  as  the  march  of  lines,  where  the 
greatest  precision  is  required,  and  where  individual  irregularities  have  the  greatest 
effect  in  disturbing  the  movement  of  masses.  The  other  rate,  in  some  Services 
termed  the  '  deploying  step,'  is  that  which  is  habitually  used  when  the  manoeuvre  is 
executed  by  a  combination  of  the  movements  of  divisions  of  a  small  extent  of 
front. 

Regularity,  not  rapidity,  is  the  principal  object  to  be  attained  in  ordinary  ma- 
noeuvres, and  the  regulation  pace  ought  never  to  be  so  quick  as  to  cause  the  slightest 
hurry,  crowding,  or  confusion  in  the  ranks. 

In  addition  to  these  two  principal  rates  of  march,  in  some  armies  troops  are  drilled 
to  a  running  pace,  applicable  to  certain  special  exigencies  of  warfare. 

This  is  a  very  useful  part  of  the  instruction  of  the  soldier,  for,  although  in  making 
a  rush  to  seize  a  contested  point,  it  is  probable  that  no  discipline  will  equalize  the  step 
of  the  bold  and  the  timid,  yet  in  many  circumstances  — such,  for  example,  as  sudden 
formations  against  cavalry — both  great  regularity  and  great  expedition  are  absolutely 
essential  to  the  safety  of  infantry. 

Guibert,  in  his  admirable  Essay,  makes  the  following  observations  concerning  this 
rate  of  movement : — 

"  The  treble  or  running  step  cannot  be  restricted  to  any  fixed  degree  of  quickness, 
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because  its  quickness  ought  to  vary  in  proportion  to  the  importance  of  forestalling  the 
enemy,  the  distances  to  he  traversed,  and  the  object  to  be  attained  after  traversing 
these  distances.  I  consider  it  as  the  step  to  be  used  in  ail  cases  where  a  great 
acceleration  of  speed  is  necessary. 

**  Therefore,  in  order  to  forestall  the  enemy  on  an  essential  point,  to  turn  his  flank, 
to  deploy,  and  be  prepared  to  charge  before  he  is  formed,  the  rate  of  this  step  should 
be  carried  to  its  utmost  limits ;  but  in  such  cases  the  soldiers  must  not  be  expected  to 
maintain  equality  of  step,  uniformity  of  time,  or  the  symmetrical  order  of  the  files :  it 
ought  to  suffice  if  they  advance  in  silence,  if  the  files  are  kept  separate,  if  they  do  not 
get  before  their  officers ;  and  if  at  the  word  '  halt  Jroni  *  they  close  in,  halt,  and 
regain  their  places/' 

There  is  another  observation  of  Guibert's  which  is  worthy  of  notice,  as  illustrative 
of  the  nature  of  the  considerations  which  determine  the  character  of  the  march  suit- 
able to  military  evolutions. 

He  says,  in  great  manoeuvres,  when  large  bodies  of  troops  change  their  position, 
many  of  the  divisions  having  to  traverse  broken  ground  and  to  march  considerable 
distances,  that  to  subject  the  men  to  the  constraint  of  a  measured  pace  is,  under  such 
circumstances,  neither  necessary,  nor  is  it  practicable.  That  such  movements  should, 
during  the  greater  part  of  their  extent,  be  conducted  on  the  principles  of  ordinary 
route  marches,  and  that  it  is  only  when  the  march  of  each  battalion  is  near  its  termi- 
nation, when  it  is  about  to  deploy,  or  to  enter  an  alignment,  that  its  compact  order 
should  be  restored,  and  the  regulation  pace  resumed. 

Different  nations  have  adopted  different  standards  for  the  regulation  both  of  the 
length  and  quickness  of  the  military  pace. 

The  variations  of  these  standards  (as  will  be  seen  by  reference  to  the  annexed 
Table)  are  by  no  means  inconsiderable. 

Comparing  the  lengths  and  rates  given  in  it  with  those  of  Table  I.,  and  assuming 
that  the  allowances  which  must  be  made  for  the  effect  on  the  length  of  the  pace 
caused  by  the  weight  of  a  knapsack,  and  by  the  difference  between  five  feet  nine 
inches  (the  height  given  in  the  Table)  and  whatever  may  be  the  average  height 
of  the  army,  would  not  materially  affect  the  results  there  shewn ;  taking  it  for 
granted  also  that  these  results  present  a  tolerably  near  approximation  to  the  natural 
relation  which  subsists  between  the  length  and  quickness  of  the  pace  corresponding 
to  the  height  and  degrees  of  march  given  in  the  Table, — ^then  it  will  be  observed  that 
the  proportions  of  the  British  quick-step  are  more  consistent  with  this  natural 
relation  than  the  military  steps  of  any  of  those  nations  with  which  it  has  been 
compared. 

And  since  the  constraint  of  stepping  short  is  quite  as  harassing  as  the  exertion  of 
stepping  out,  it  cannot  be  doubted  that  in  those  systems,  such  as  the  American,  and 
especially  the  Spanish,  where  a  very  short  has  been  combined  with  a  very  quick  step, 
that  this  violation  of  a  physical  law  must  have  an  injurious  effect  in  increasing  the 
difficulty  of  training  the  recruit. 

It  may  also  be  noticed  that  the  British  and  Prussian  paces  are  those  which  approach 
most  nearly  to  the  length  of  the  miUtary  pace  of  the  ancient  Bomans. 
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TABLE  II. 
Length*  of  Pace  and  Ratee  of  March  eeiabUehed  hy  Regulatifm  in  eewral  difereni 

Armies 


Name  of  NatloD. 

Name  of  pace. 

Length  of  Pace. 

Rates  of 

March. 

Yards 

per 
minute. 

Foreigii  Measm«a. 

Brituh 
inches. 

No.  of 

paces  per 

minute. 

British  .    .     . 

Slow  step 
Quick  step 
Double  step 

30 
do. 
36 

75 

108 

150 

62-5 
90 
150 

French  ... 

Pas  ordinaire 
Pas  acc^er^ 

Pas  redouble 

65  centimetres 
Do. 

Not  given. 

25*59 
do. 

not 
given 

76 

100 

ri40 
\  ^ 

Ll50 

54*02 
7111 

Prussian    .    . 

Ordinairersehritt 

Geschwind-schritt 
For  the  chai^ 

r  2  fuss.  4  zolL 

Rhinland  measure 
Do. 
Not  given. 

\  28*83 
do. 

75 

lOB 
120 

60*06 
86*49 

Austrian     •    . 

Russian      .    . 

Spanish     .    . 

Paso  regular 
Paso  redoblado 

2piea 
Do. 

22*25 
do. 

76 
120 

4697 
7417 

United  States . 

Common  step 
Quick  step 

28 
do. 

90 
120 

70 
93*33 

Ancient  Roman 

PassusMiUtaris(i) 

29*18 

Average     .    . 

Slow  step 
Quick  step 

27-31 
do. 

78-4 
111-2 

59-47 
84*36 

Note. — The  length  of  the  Roman  pace  has  been  calculated  on  supposition  of  there 
being  75  Roman  miles  of  100  double  paces  to  a  degree.   The  Prussian  rates  of  march 
have  been  taken  from  Scharnhorst ;  the  others  from  the  Regulations  of  the  different 
Services. 
In  making  the  reductions  the  following  values  have  been  adopted : 

Metre    ....     « 39*37  inches. 
Rhinland  foot .     .     » 12*356 
Burgos  foot     .    .     » 11128 
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ARTILLERY    ACTING    WITH    OTHER   TROOPS. 

1.  When  artillery  is  attached  to  other  troops,  and  its  movements  are  to  be  regu- 
lated by  them,  the  Commander  should  manoeuvre  so  as  not  to  interrupt  them. 

2.  He  (as  well  as  every  other  Officer)  should  be  well  acquainted  with  the  evolutions 
of  troops,  for  he  will  then  know  the  ground  which  they  will  go  over  in  performing 


*  From  '  Inatruction*  and  Regulation!  for  Field  Battery  Eztrciat.* 
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any  mtnoeiivre,  and  will  never  impede  them;  moreover,  he  will  be  enabled  to  arrive 
more  quickly  at  the  position  he  is  to  occupy. 

3.  Though  in  matters  of  review  the  artillery  should  generally  conform  as  nearly 
as  possible  to  the  movements  of  the  troops,  yet  a  latitude  should  be  given  to  the 
Commander  to  depart  from  this  rule  whenever  he  may  see  it  necessaiy,  and  when 
he  thinks  he  may  attain  his  object  by  acting  differently. 

4.  In  all  alignments  of  troops,  the  artillery  should  never  be  brought  up  nearer  than 
sixty  yards  from  the  intended  alignment,  till  the  points  of  it  are  finally  established, 
when  the  Commander  will  move  it  up  to  its  position,  twenty  yards  in  rear  of  the  line, 
where  it  will  remain :  by  this  means,  should  the  whole  move  to  a  flank,  the  artillery 
will  be  clear  of  the  line  of  pivots. 

In  Line.  5.  MThen  the  artillery  is  ordered  into  line,  or,  at  review,  when  the  General  is  about 

to  appear,  Nos.  1  of  each  subdivision  move  out,  and  place  themselves  one  pace  and  a 
half  in  rear  of  the  front  rank  of  the  troops,  and  facing  to  their  subdivisions.  The 
artillery  move  forward,  Nos.  1  halting  their  subdivisions  when  the  leaders  come  up  to 
their  own  persons. 

6.  Should  the  artillery  be  ordered  for  action,  and  be  required  to  fire,  it  will  move 
forward  previous  to  its  unlimbering. 

7.  MThen  the  guns  are  in  action,  the  axletrees  are  to  be  in  a  line  vrith  the  front 
rank ;  and  when  they  are  ordered  to  limber  up  to  the  front,  they  roust  be  run  back 
•o  as  to  leave  the  alignment  clear. 

8.  The  artillery  should  always  cover  the  troops  when  advancing,  retiring,  or  de- 
ploying into  line. 

9.  In  line,  the  artillery  will  generally  be  placed  on  the  flanks  of  the  troops  to  which 
it  is  attached ;  and  if  there  be  no  other  troops  on  its  outward  flank,  there  will  be 
sufficient  room  for  it  to  move  freely.  When,  however,  it  is  to  be  drawn  up  between 
two  bodies  of  troops,  it  must  manoeuvre  as  much  as  possible  on  its  own  ground.  The 
Table  at  the  end  *  shows  the  number  of  yards  for  a  battery  of  six  gnns  in  line  and  in 
column.    With  less,  the  artillery  will  be  confined. 

10.  The  distance  which  artillery  can  move  in  advance  of  a  line  must  always  depend 
upon  the  support  it  can  receive  from  the  troops  or  covering  party,  and  from  the 
nature  of  the  ground.  The  Commander  must  always  be  guided  by  the  position  and 
manoeuvres  of  the  enemy.  Should  there  be  any  favourable  positions,  or  risings  or 
swells  in  the  ground,  advantage  should  be  taken  to  place  the  limbers  under  cover. 

11.  If  the  line  is  to  advance  after  deployment,  the  artillery  must  gain  ground  to 
the  front,  while  taking  ground  to  the  fiank  to  uncover  the  troops  as  they  deploy. 

12.  When  the  line  advances  and  approaches  the  battery  which  covers  the  advance, 
the  Commander  will,  in  proper  time,  push  forward  the  half-batteries  alternately, 
either  limbered  up  or  with  the  prolonge. 

13.  When  artillery  is  in  action  on  the  flank  of  a  line,  it  should,  in  general,  be 
placed  more  or  less  in  echellon,  in  order  to  bear  obliquely  on  the  enemy  in  frx>nt. 

14.  When  the  line  retires  by  alternate  companies,  wings,  or  battalions,  the  artilleiy 
must  remain  with  that  part  of  it  which  is  nearest  the  enemy ;  retiring  with  the  pro- 
longe, and  halt  when  it  arrives  with  the  halted  part  of  the  line. 

15.  ^lien  the  line  changes  front  to  a  fiank  on  its  centre,  the  artillery,  with  the 
fiank  thrown  back,  should  cover  it,  retiring  vrith  the  prolonge;  the  artHlery  on  the 
other  fiank  covers  its  advance. 

16.  When  the  line  is  thrown  backward  or  forward  on  one  of  its  fianks,  some  of 
the  guns  nearest  the  halted  flank  may  be  run  into  line  by  hand. 

*  Sec  '  lutructiona  and  Regulatiooa  for  Field  Battery  Ezertite.' 
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Cotumii.  17.  When  the  troops  are  in  column,  the  artillery  should  be  on  the  reverse  flank. 

18.  If  the  artillery  be  at  the  head  of  the  column,  and  from  obstacle  or  a  narrow 
road,  it  becomes  necessary  to  diminish  the  front,  it  should  be  done  before  the  head 
of  it  arrives  at  the  spot,  so  that  no  delay  may  be  caused  in  the  rear. 

19.  Whenever  the  ground  becomes  too  narrow  for  both  troops  and  artillery  to 
march  on  the  same  front,  the  artillery  should  endeavour  to  get  to  the  head  of  the 
column,  or  it  will  probably  have  to  wait  till  all  the  troops  have  passed. 

20.  When  a  Une  of  troops  wheels  backwards  into  column,  the  artillery,  in 
breaking  into  column,  must  close  to  the  reverse  flank,  so  as  not  to  interrupt  the 
line  of  pivots.  When  the  column  is  put  in  motion,  the  reverse  guns  open  out  to 
the  proper  intervals. 

21.  When  there  are  troops  both  in  front  and  rear  of  a  column  of  artillery,  and 
that,  in  order  to  facilitate  the  movement,  the  carriages  go  so  far  to  a  flank  as  to  leave 
the  space  between  the  two  columns  of  troops  entirely  clear,  two  markers  should 
be  posted  just  within  the  line  of  pivots,  to  mark  the  situation  of  the  flanks  of  the 
artillery,  and  to  preserve  a  proper  distance  for  it  between  the  columns  of  troops. 

22.  In  column,  with  troops  both  in  front  and  rear,  the  artillery  should  never  open 
out,  if  it  can  be  avoided,  to  more  than  the  distance  it  stands  upon  in  line. 

23.  The  infantry  generally  wheels  backwards  from  line  into  column.  If  the 
artillery  wheels  forward,  instead  of  breaking  into  column,  there  will  be  a  false 
distance  between  the  rear  of  one  and  the  front  of  the  other.  The  Commander  of 
the  artillery  must  correct  this  by  slackening  his  pace. 

24.  It  is  always  essential  to  procure  sufllcient  room  for  artillery  to  move  in,  and 
when  between  two  columns  of  troops,  never  to  crowd  the  carriages  so  much  as  to 
diminish  this  space. 

25.  When  the  troops  are  in  line  of  contiguous  battalion  columns,  the  artillery 
should  be  in  line  on  the  flanks  of  the  line  of  colunms,  at  the  usual  distance  of 
20  yards  frx>m  the  front  of  the  leading  companies  of  battalions. 

26.  When  a  mass  of  columns,  or  a  line  of  contiguous  columns,  advances  previous 
to  deployment,  the  artillery  must  be  pushed  forward  to  the  position  which  it  is  to 
occupy  when  the  line  is  formed. 

27.  When  the  troops  retire  in  column,  the  artillery  should  retire  on  their  flank, 
when  the  ground  will  permit ;  but  if  the  column  enters  a  road  or  d^fiM,  the  artillery 
which  is  to  cover  it  must  place  itself  in  the  rear,  retiring  with  the  largest  possible 
front. 

Square*.  28.  For  the  position  of  artillery  when  the  infantry  form  squares,  see  Article  4.* 

29.  It  may  be  as  well  at  reviews  not  to  fire  when  riflemen  or  other  troops  are  in 
front  of  the  artillery ;  although,  in  reality,  the  guns  can  with  safety  fire  round  shot, 
if  necessary,  over  their  heads,  or  through  any  large  intervals  wliich  may  be  between 
the  advanced  bodies. 

30.  When  the  roads  are  good,  or  even  tolerable,  the  artillery  is  always  obliged  to 
wait  for  the  infantry,  which  is  attended  with  much  additional  fatigue  to  the  horses, 
from  having  their  harness  so  much  longer  upon  them.  When,  therefore,  there  is  no 
danger,  the  artillery  should  T>e  allowed  to  regulate  its  own  rate  of  marching. 

31.  One  of  the  most  important  objects  that  can  be  attended  to  is  the  march,  when 
troops  are  to  assemble  at  a  fixed  time  and  place.  The  Commander  of  artillery  may, 
with  judgment  and  experience,  save  much  unnecessary  fatigue  to  both  men  and 
horses  by  taking  into  consideration  the  state  of  the  weather  and  roads,  and  regu- 
lating his  movements  accordingly. 


*  Tliii  alludes  to  another  part  of  the  work  from  which  the  extract  was  made. 
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EVOLUTIONS  OF  CAVALRY.—Sec  *  Manceuvbe/ 


F. 


FASCINES.* 


The  two  descriptions  of  fascines  used  in  sieges  are  those  for  revetting  and  tracing. 
Great  care  and  some  practice  is  necessary  to  make  long  fascines  well  and  expe- 
ditiously. They  should  be,  when  finished,  straight,  cylindrical,  and  pliant ;  bound 
round  with  good  thick  unbroken  gads,  or  withes,  at  equal  distances  of  not  more  than 
9  inches  asunder,  the  knots  well  tied,  and  all  in  one  line :  no  variation  in  the  girth» 
exceeding  1  inch,  to  be  allowed. 

Much  depends  on,  and  much  time  will  be  saved  by,  attention  in  the  first  instance 
to  the  fixing  of  the  trestles  firmly  and  accurately.  The  two  stakes  are  usually  tied 
together  with  rope  or  twigs ;  but  they  will  be  much  steadier  if  fastened  by  a  wooden 
pin.  The  rope-lashing  may  then  be  added  with  advantage,  particularly  if  it  fills  up 
somewhat  of  the  angle,  thus  giving  a  better  shape  to  the  fascine.  It  is  of  consequence 
to  have  the  stakes  for  the  trestles  of  squared  wood,  as  being  more  easily  arranged 
with  accuracy;  and  great  care  must  be  taken  that  they  cross  at  right  angles,  and 
that  the  intersections  cover  well  in  line.  The  ground  should  be  level,  and  the  trestles 
not  more  than  2  feet  6  inches  apart.  The  stakes  may  be  ripped  out  of  old  3-inch 
platform  plank,  in  battens  4  inches  broad ;  and  if  required  for  any  length  of  time,  the 
whole  set  of  trestles  may  be  kept  steady  by  strips  of  wood  nmning  along,  and  nailed 
to  them,  outside. 

No  dry  wood  should  be  used  in  the  fascine,  if  green  can  be  obtained  in  sufficient 
quantity.  The  longest  and  straightest  stuff  outside,  the  more  irregular  and  the  smaller 
within.  There  should  be  plenty  of  small  brushwood  to  give  compactness  by  filling  up 
interstices.    The  largest  branches  may  be  11  or  2  inches  thick  at  the  butt. 

Fascines  for  revetting  must  be  made  at  once  of  the  proper  length,  and  not  sawn  off 
at  the  ends,  except  when  for  embrasures,  where  the  inside  ends  must  be  even.  Not 
only  should  revetting  fascines  be  left  rough  at  the  ends,  but  the  ends  of  the  branches 
should  be  cut  to  a  slant,  so  that  when  forced  into  each  other,  a  better  joint  may  be 
more  readily  made.    All  leaves  must  be  stripped,  but  the  twigs  may  remain. 

The  gads  must  be  of  the  most  pUant  wood  that  can  be  procured ;  if  possible,  from 
1  to  2  inches  thick  at  butt.  They  are  twisted  and  wrought  until  pliable.  The  *  eye' 
should  be  made  as  soon  as  a  sufi^cient  length  for  binding  is  secured,  and  not  left  as 
a  matter  of  course  to  the  very  smallest  part,  which  the  men  are  apt  to  do,  to  save 
themselves  trouble.  If,  as  with  oak,  the  wood  does  not  twist  readily,  it  can  be 
softened  by  being  passed  through  the  fire.  To  preserve  the  suppleness  of  the  gads, 
they  may  be  kept  in  water. 

Four  men  are  enough  for  a  revetting  fascine ;  two  prepare  the  stuff,  two  arrange 
it  on  the  trestles.    They  should  make  one  of  eighteen  feet  in  three  hours.f    They 


*  From  the  Notes  of  lieut.-Oenenl  Sir  J.  F.  Burgoyne,  written  at  Ciudad  Rodrie^  in  1813. 

t  In  the  prepantions  for  the  aiege  of  Bayonne,  1814,  the  Portuguese  parties  of  the  Line,  employed 
on  fascines  and  gabions  (on  which  kind  of  work  they  are  regular,  diligent,  and  particularly  clever), 
made  at  the  rate  of  twelve  18- feet  fascines  every  six  men  per  day,  at  one  set  of  trestles,  besides  their 
proportion  of  piduts  (84) ;  the  stuff,  which  was  very  good,  being  *  delivered ; '  and  the  banda  of 
■pon-yam.    Tbey  were  paid  8tf.  for  each  18-feet  fiMcine  with  its  seven  pickets.     It  made  little 
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will  require  four  bill-hooks,  a  £ucine  choker,  «  mallet,  and  gauge  iHcki  for  proper 
dimensions  of  their  work. 

When  saflScient  stuff  has  been  laid  on  the  trestles,  the  choker  is  passed  round  at 
about  10  inches  from  the  ends,  and  pulled  by  two  men  until  an  inch  or  so  less  in 
girth  than  it  is  intended  to  be.  It  is  then  tied  close  to  the  choker,  or  at  9  inches 
from  the  ends.  The  binding  then  proceeds  from  the  ends  to  the  centre.  Binds, 
9  inches  apart. 

The  usual  mode  of  tying  the  knot  is  by  passing  the  thick  end  of  the  gad  through 
in  eye  in  the  small  end,  and  then  twisting  the  thick  one  round  itself  in  a  kind  of 
oblique  spiral ;  but  this  will  frequently  loosen,  particularly  if  left  exposed  to  the  sun ; 
besides  which,  the  eye  is  very  apt  to  break  by  its  sharp  bend,  and  the  strain  upon  it. 
The  knot  will  be  better  tied  by  passing  the  thick  end  (previously  well  twisted)  round 
the  eye,  and  then  doubling  it  under  the  side  of  the  gad,  by  means  of  a  little  pointed 
stick  of  hard  wood,  by  which  the  greatest  stress  is  laid  on  the  thick  part,  instead  of 
on  the  weakest. 

When  spun-yam  can  be  procured,  it  will  save  time,  and  does  away  with  the  most 
difficult  part  of  the  operation.  The  band  should  then  consist  of  four  yams,  passed 
twice  round  the  fascine,  besides  the  knot. 

It  is  of  little  consequence  how  fascines  are  made  which  are  not  for  revetting,  so 
that  they  are  tolerably  compact  and  firmly  made.  Anything  of  nearly  the  proper 
length,  tied  in  two  places,  will  do  for  tracing  fascines.  These  are  generally  considered 
as  fatigue-work :  the  parties  only  take  out  bill-hooks,  and  tie  the  fascines  as  tight  as 
they  can,  without  chokers ;  and,  instead  of  trestles,  lay  he  stuff  between  two  pair 
of  upright  stakes,  a  foot  asunder,  fixed  into  the  ground  just  to  support  the  stuff  until 
tied.  Large  parties  may  be  sent  out,  and  tasked  at  two  or  three  4-feet  fascines  per 
man.  Cavalry  ought  to  take  their  share  of  this  duty ;  and,  if  they  can  be  spared 
with  their  horses,  might  be  sent  for  gads,  which  are  frequently  more  difficult  to  be 
found.  They  should  be  brought  in  bundles,  of  fifty  each,  4  feet  6  inches  long,  and 
as  thick  as  they  can  be  had,  to  the  size  prescribed. 

Tracing  fascines  are  of  the  greatest  service ;  and  indeed,  in  parallels,  almost  of 
absolute  necessity,  as  they  make  it  easy  to  preserve  a  banquette,  which  it  is  nearly 
impossible  to  do  without  them. 

Fascine  pickets  are  also  usually  considered  fatigue-work.  They  may  be  brought 
in  without  points,  but  something  longer  than  the  actual  length  required,  and  the 
straighter  the  better.  They  are  only  required  for  revetting,  and  at  the  rate  of  seven 
per  18-feet  fascine. 


FIELD   SKETCHING  : — chiefly  in  reference  to  military  purposes,  though  also 
bearing  on  what  are  more  technically  called  '  Field  Sketches'  in  General  Surveying. 
This  subject  vrill  be  considered  in  four  Sections. 

I.  Notices  on  the  Apprehension  of  Ground. 

II.  Preliminary  Arrangements  and  Instmments,  &c.  necessary. 


difTereBce,  m  to  time,  whether  they  used  ■pun-yvn  or  willow  gads.    Hie  abore  putjr  made  eight 
18-feet  fiueine*  in  lix  hours  easily. 

Very  great  allowance,  howerer,  mnst  be  made  at  first  starting  with  English  soldiers ;  and  reckon- 
ing on  future  improrement,  so  arrange  prices  that  they  may,  with  encouragement  for  the  present, 
erentually  earn  from  \bd.  to  I9d.  per  day,  by  diligent  excrtion.^J.  F.  B. 
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III.  Sketching  at  leisure,  and  under  no  restriction  from  the  neighbourhood 

of  the  enemy. 

IV.  Sketching  against  time,  and  in  the  neighbourhood  of  the  enemy. 


SECTION    I. 
NOTICES   ON   THB  APPREHENSION    07   GROUND. 

The  agencies  to  which  so  much  of  the  present  nature,  extent,  and  arrangement 

of  geological  formations  are  due,  are  still  busied  in  perpetual,  though,  generally,  very 

gradual  changes  on  the  surfisce  of  the  earth  in  its  Topographical  Character ;  hence  the 

forms  of  ground  that  usually  occur  may  be  reduced  to  the  following  classification : 

A.  Air, — as  in  sand-hills,  «.  g.  in  the  Deserts  and 
south  coast  of  Africa;  or  in  sand  formations 
like  the  super-marine  portions  of  coral  islands 
and  belts ;  e.  g,  Bermudas,  Bahamas,  Pacific 
Ocean  groups,  Red  Sea  and  Persian  Gulf 
Those  last  produced  on  Ta-  [  islets,  &c. 

rious    materials    by   the  <  B.  Water, — as  in  districts  (other  than  the  above) 
action  of where  no  traces  of  volcanic  action  are  visible. 

C.  Fire, — as  in  volcanic  districts. 

D.  Of  B  and  C  conjointly, — as  in  districts  of  extinct 
and  submarine  volcanoes,  e.g.  the  south-east  of 
Sicily ;  or  in  now  extinct  volcanoes  that  have 
burst  through  B,  as  in  the  Eifel,  Auvergne,  &c. 

r  £.  Animal  and  Vegetable, — as  in  coral  formations 
Those  composed  of  organic  now  in  progress. 

structures "    F.  Vegetable,-— as   in   peat   Ibraiatioot    bow   U| 

progress. 

With  exception  of  the  immediate  results  of  fracture  frx>m  a  central  point,  or  alon|f 
a  line  of  disruption,  nearly  all  the  preceding  forms  are  referable  either  to  the  actions 
of  fluids  and  liquids  on  yielding  matter,  or  to  matter  having  been  in  a  state  of  fusion ; 
all  bearing  the  stamp  of  '  fluid,'  either  as  the  physical  character  of  the  immediate 
cause  of  dispersion  and  subsequent  re-arrangement,  or  as  the  original  condition  of 
once  mdted  mineral  substances.  This  relation  to  Fluid  Action  can  rarely  be  lost 
sight  of,  whether  in  the  instance  of  air  on  sand,*  of  water  on  earthy  subjects,  or  of 
fire  in  the  fusion  of  lava  torrents.f  And  there  is  a  characteristic  resemblance 
observable  in  all  three  classes  accordingly ;  but  for  most  purposes  it  will  be  enough 
to  consider  B  and  D  only,  regarding  the  peculiarities  of  the  remainder,  however 
interesting,  as  rather  matters  of  curiosity  than  of  practical  importslnce. 

At  the  present  day,  it  is  unnecessary  to  shew  that  all  formations,  from  the  tertiary 
downwards,  and  much  of  the  post-tertiary,  have  been  under  water ;  and  that  B  and 
D  became,  on  the  whole,  decided  and  fixed  on  their  emergence  therefrom :  hence,  to 
obtain  the  forms  characteristic  of  B,X  excellent  studies  may  be  found  in  natural 
models  of  a  large  extent  of  country  on  muddy  shores,  from  which  the  water  has  just 
receded.  Here  we  find  mimic  mountain  ranges,  then  their  subordinate  hill  districts, 
and  these  last  passing  insensibly  into  the  gentle  undulations  of  the  last  hillocks  as 
they  are  finally  lost  to  sight  under  bogs,  marsheSf  or  like  level  deposits,  or  in  the  sc^ 


*  The  forms  of  well-settled  and  froien  mow,  aubject  to  guste  of  wind  iweeping  down  the  nriBee 
or  TalleTt,  on  the  bottom  of  which  it  lies,  have  at  times  a  doee  regemblanee  to  hUl  forma ;  vcrj  dif- 
ftrent  from  the  fkntattic  ahapea  of  newly-MIen  mow,  which  afiee  well  with  th^M  of  aand-drlfta. 

t  One  of  Hecla'a  atreama  ia  mentioned  by  Lydl  aa  upwarda  of  90  mika  in  length. 

X  The  inatnactive  and  beautiful  little  modela  of  Mr.  Dawaon  (well  known  to  Engineer  Offleen  of 
the  writer'a  atanding)  relate  principally  to  forou  of  thia  claaa  and  D. 
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Plate  III.      itself, — the  Talley  and  the  ravine,  the  river  and  the  streamlet,  the  lake  and  the  pool, 

and  nearly  all  the  topographical  features  of  aqueous  formations  acted  on  by  water, 

both  as  to  original  formation  and  to  subsequent  abrasion.    The  defects  lie  in  these 

representations  being  somewhat  exaggerated  where  the  mud  is  very  soft  and  the  bank 

rather  steep ;  and  also  in  the  absence  of  such  main  features  as  are  given  by  the  bold 

intrusions  of  igneous  rocks ;  though,  when  these  are  modified,  as  in  D,  by  aqueous 

agency,  they  are  represented  with  considerable  fidelity. 

Wiih  regaid  to  Claa  D,  remai%aWy  defiaed  and  initmctiTC  studies  from  nature 

win  be  found  in  the  Irish  momtaiiii,  whicii  se  ntmfj  all  dfapnafd  in  isolated  gioopa, 

separated  from  each  other  by  flat  lands,  a  large  proportion  of  which  is  bog. 

On  whatever  scale  the  subjects  of  study  may  be, — 

The  master-lines  of  ground  are, 

1st.  The  main  or  summit  ridges  of  the  mountain^  _  .     .        . .  ^    ^ 

or  hill  .        .        .        .        .        .  I  Referring  chiefly  to 

^   -  __         ,                                                       •  f  classes  B  and  D. 
2nd.  The  water-courses J 

3rd.  The  coast  or  horizontal  contour  lines  .        .    Referring  to  alL 

The  subordinate  lines  are  those  more  or  less  oblique  contour  lines  defining  the 

minor  features,  and  generally  called  feature  lines. 

ORDERS   I.   AND   II. 
THB  KIDOB   AND   TRS  WATBB^COUBSS. 

Plate  I.  In  aqueous  f<Hrmations  there  is  alwrays  a  dose  conformity  of  parallelism  between 

these  two  lines,  as  in  Plate  I.  fig.  4,  between  v  o  and  l  l'  or  if  ic'.  In  those  of 
igneous  character  there  may  be  only  a  very  general  one  between  the  crest  of  the 
upper  regions  and  the  lines  at  the  base;  though,  as  we  descend,  this  parallelism 
increases  till  the  lower  grounds  are  reached,  which  being  usually  composed  of 
B  or  D,  again  admit  of  the  above-mentioned  "  close  conformity." 

In  reference  to  these  two  orders  of  lines,  the  first  thing  to  be  done  in  rock  and 
clay  formations  (excluding  both  diluvial*  and  alluvial  flats  from  the  latter)  is  to  study 
well  the  genera]  character  of  the  district  in  relation  to  the  nearest  mountains  or 

Plate  III.  extensive  hill  range,  so  that  the  representations  may  have  the  force  of  truth,  and  be 
well  characterized  by  a  significant  reference  to  the  whole,  qf  which  it  i*  but  a 
partt  as  far  as  the  extent  of  ground  permits.  This  is  indispensable  in  plans  of 
considerable  tracts  of  mountainous  or  hilly  country ;  and  where  several  persons  are 
to  be  employed  in  its  execution,  there  must  be  one  guiding  head,  to  give  this  speaking 
character,  and  one  qualified  to  insure  its  observation  in  all^the  performances  of  the 
assistants.  In  small  portions  of  ground,  such  as  a  camp,  an  ordinary  position,  or 
battle-field,  &c.,  these  considerations  are  not  quite  so  important ;  but  still  the  spirit, 
clearness,  and  simplicity  of  the  work,  will  always  be  more  or  less  dependent  on  this 
principle  being  borne  in  mind. 

In  formations  of  loose  sand  and  gravel  (like  those  extending  from  the  east  of 
Holland,  for  upwards  of  1000  miles,  across  the  north  of  Germany,  into  the  heart  of 
Red  Russia,  skirting  the  northern  slopes  of  the  Hartz  and  Bohemian  mountains, 
without  a  hill  exceeding  400  feet  in  height,)  this  relationship  between  the  mountain 
range  and  its  lower  members  soon  disappears ;  and  the  character  of  such  ground  is 
best  obtained  by  studying  carefully  delineated  charts  of  shallow  seas,  or  like  forma- 
tions, such  as  those  of  the  German  Ocean,  especially  towards  the  coasts  of  Holland 
and  the  Straits  of  Dover;  the  hills  being  in  this  case  without  any  very  obvious 
relations,  either  as  successive  and  subordinate  heights,  or  as  to  lateral  connection. 


*  Tbi*  exprcaiion  is  •till  retained  for  post-tertiary  level  grouDdi,  •enior  to  what  U  obvioiuljr  allurial. 
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Mranw.  The  forms  produced  by  water-coarses  descending  from  each  tide  of  the  ridge 
(called  also  the  'Water-shed'  line,  from  thus  parting  the  waters,)  are  hut  few  in 
number,  being  dependent  on  the  relative  positions  of  the  streams  as  they  find  their 
way  down  to  their  'primary' — the  principal  river — on  its  course  to  the  nearest  lake 
or  sea. 

MThatever  may  be  the  size  of  the  stream,  whether  it  be  the  largest  river  or  the 
smallest  streamlet,  or  the  miniature  channels  traced  on  the  mud-bank  model,  there 
exists,  from  the  nature  of  the  case,  like  results  from  like  causes  under  like  circum- 
stances: thus  the  water-shed  line  under  consideration  may  be  the  crest  of  the 
Apennine  chain,  or  it  may  be  the  scarcely  perceptible  swelling  of  ground  determining 
the  direction  of  small  rills  to  the  different  parts  of  a  farm. 

Streams  descending  slopes  will  (normally  speaking)  either  be  perpendicolar,  as 

fig.  !•  abffh  to  the  water-shed  (wx),  or  they  will  he  oblique  to  it,  bm  ede/.  Any  two  of 
these,  taken  together,  will  give  the  elementary  forms  of  water-courses ;  thus  a  and  b 
give  A,  as  the  type  of  the  Douro  and  Tagus,  or  better,  of  the  Tagus  and  Guadalquiver, 
or  of  parallel  rivers  in  their  general  course.  B,  the  result  of  e  and  d,  corresponds  to 
the  confluences  in  which  rivers  more  or  less  originate,  as  those  of  the  Punjaub,  at 
the  head  of  the  Indus ;  in  the  same  way  that  C  (or  e  and  /)  represents  the  delta- 
shaped  divergence  common  at  the  mouths  of  large  rivers,  as  the  Nile,  Indus, 
Ganges,  &c. 

In  fig.  2,  relating  to  the  valleys  of  streams  on  a  far  smaller  scale,  as  these  streams 
descend,  the  valleys  deepen — hence  the  side  slopes,  ab^ab ;  and  these,  truncated  by 
the  valley  (t  z),  to  which  they  are  tributary,  present  the  front  slopes  bb,  bb.  These 
direct  courses,  however,  seldom  continue  long,  as  may  be  observed  at  the  bottom  of 
the  sea,  where  the  currents  are  constantly  being  deflected  by  various  causes;  and 
these  (or  the  like)  forms  may  be  variously  combined,  as  in  fig.  3,  where  the  first 
diagram  is  composed  of  A  and  B ;  the  second  of  A  and  C ;  the  third  (a  very  common 
one)  of  D  alone,  or  of  B  and  C ;  the  fourth  of  C  and  B ;  and  so  on.  A  further  exten- 
sion and  combination  of  these  water  forms  is  shewn  in  fig.  4,  the  entire  shape  of 
which,  as  given  by  the  two  rivers  ln,  m  n,  is  itself  a  compound  of  A  and  B,  as  in 
fig.  3,  just  as  may  be  further  exemplified  by  the  Tigris  and  Euphrates ;  or  as  the  union 
of  A  and  C  give  the  approach  of  the  Don  and  Wolga,  near  Sarepta,  before  they  finally 
separate  for  the  seas  of  Azof  and  the  Caspian  respectively. 

Thus,  continuing  this  sort  of  action,  we  find  that,  generally  speaking,  the  con- 
struction of  hill-ground,  as  far  as  water-courses  arc  concerned,  is  produced  by  the 
continual  division  and  subdivision  of  main  valleys  by  secondary  valleys ;  of  secondaries 
by  those  of  a  third  order,  and  so  on,  till  the  process  is  terminated  to  the  eye  by  the 
hills  disappearing  under  some  level,  as  the  Rhenish  hills  do  under  the  flat  grounds  of 
Holland,  near  Bonn,  or  the  Welsh  hills  between  CardifiT  and  Newport,  in  the  red  marl 

II.  flats ;  or  else  by  their  reaching  the  sea  or  a  lake :  though  to  a  great  extent  the  same 

forms  are  found  under  water  as  above  it,  with  this  main  difference,  that  they  are  still 
submitted  to  the  action  of  the  same  power  to  which  all  topographical  formations  of 
class  B  have  owed  their  existence. 

ga.  ft.  0*  In  illustration  of  the  above,  figs.  5  and  6  are  general  diagrams  of  the  ramifications 
of  valleys  at  different  points  of  their  course ;  fig.  5,  those  of  confluences,  as,  for 
instance,  those  of  the  head  waters  of  the  Elbe,  in  the  Bohemian  basin,  or  of  the 
Amazon ;  fig.  6,  the  middle  and  lower  part  of  the  valley,  and  is  by  no  means  a  much 
caricatured  representation  of  certain  slate  districts,*  which  have  been  little  or  not  at 


*  Slate  rodu  have  no  exclusive  dainw  to  this :  there  ia  no  reason  why  any  weU>»tratified  rock  of 
c<|ual  consistence  and  equally  horizontal  beds  should  not  give  the  same  results. 
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•n  aftctcd  b;  i|iwo<u  dUturbkacei,  such  u  at  ccrUio  poltiU  of  the  Great  Kih  BItct 
Viltej,  neu  De  Bruio'i  Foit,  and  ilitl  more  lo  hilf-way  b«tKMn  it  and  Gnham'i 
Town,  or  in  tbe  tributary  rarine  of  the  Ecci  in  South  Africa.  Thia  fomialitj  of  ihapa 
ia  particulirl]!  conapicuoiu  when  the  counea  of  Ibc  different  ttreama  either  crancide 
with  tbe  dip  and  atrike  of  the  itnta,  or  elae  directi;  nit  through  them  at  riglit 
•iglea.  Certain  portiona  o(  tbe  Rhine  (in  the  lame  rock)  are  eqnallf  rectangular, 
and  the  Rfaooe  ia  probthi;  (till  more  ao.  Hg.  7  ii  the  Delta  lermioatiDg  flgi.  i  and  6, 
but  only  on  the  alluvial  dcpoiita  at  the  mouth,  beginning  from  the  point  vhere  tbe 
valley  ends. 

Valley*,  however,  are  not  limply  compoaed  of  two  itopei,  as,  at,  (aa  Bhewn  in 
aection,  lig.  8,)  interaecting  at  the  river  a,  but  la  general  of  aeveral  ancceaaive  plaaea 
aloping  down  frorn  the  water-aheda  (■■',  fig. 9),  anch  aa  id,  dc,  cb,  ba,  dther 
meeting  on  both  aidet  in  a,  or  aeparMed  1^  a  flat  valley  bottom,  a  a'. 


Kg.  a. 


Kg.9- 
If  two  inch  TtUeyi  interaeot  one  another,  u  in  (ig.  10,  then  will  be  a  groin-ibaped 
apace  (w  x  t  z)  fonoed ;  and  it  ia  of  the  greateal  importance  bi  iketching  gionnd  that 
the  general  form  of  the  main  valley  be  traced  out  by  the  aigniflcant  correapondence 
pointed  out  by  the  dotted  linea,  between  the  truncated  portiooa  (dw  — id,  cc  — ec, 
a6  —  iB,  &c.),  and  u  if  the  general  trench-abaped  primary  valley  had  never  been 
invaded  by  the  croH  one. 

Kg.  10. 


Thua,  in  flg.  11,  in  repreaenting  tbe  main  valley  a  a,  with  it*  cnta  ravine*, 
1,  2,  3,  &c.,  the  original  linei  (d  n)  mnat  atiU  be  indicated  (or  dotted  oat,  a*  it  were) 
by  the  frtgmenta  id  ~  dd  —  dd,  Ac;  cc,  hy  ec  —  ce  —  eft  *c. 
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I. 


In  Plate  V.  this  principle  is  applied  to  a  river  (a)  between  the  two  water-sheds 
(w  X,  Y  z) :  the  whole  valley  between  these  lines  should  be  sketched  with  the  feeling 
that  the  stripes  or  zones  (across  the  mouths  of  ravines,  Nos.  I,  2,  3)  ee,  e'e',  e" e" -^ 
dd^dfdtt  ct'df'^  cCf  </</t  e"c"^  &c.,  are  still  in  existence.  The  same  applies  to  the 
ravines  themselves  in  reference  to  their  own  branches,  as  in  ravine  No.  4. 

Attention  to  this  is  indispensable  as  a  principal  means  of  repreteniing  ground  oi  a 
whole,  in  the  manner  adverted  to  in  the  earlier  part  of  this  article. 

It  should  be  remarked  that  where  a  river  runs  along  a  broad  valley-flat,  as  on  a  a', 
(fig.  9,)  that  it  constantly  changes  its  direction,  as  if  repulsed,  and  rebounding  from 
one  side  to  the  other,  and  at  all  sudden  turns  is  to  be  found  under  the  concave  sides. 
On  these  last,  the  banks  will  be  steepest,  even  to  being  perpendicular  cliffs,  as  is  par- 
ticularly observable  in  rocks  with  tolerably  horizontal  strata,  (je^g.)  the  Wye  between 
Chepstow  and  Tintern  (Plate  IX.),  or  the  Dove,  in  Dovedale,  both  in  mountain  lime- 
stone ;  or  the  Great  Fish  River,  with  its  bluff  '  kranzes,'  in  what  often  amounts  to 
flint-slate.  In  Plate  V.  this  alteration  of  steepness  has  been  neglected  for  the  sake 
of  simplicity,  and  the  section  e  a  b'  (fig.  9)  has  been  followed,  rather  than  b'  a',  a  b. 
This  changing  from  side  to  side  may  likewise  be  observed  on  a  good  scale  in  mud- 
harbours  and  estuaries,  such  as  Portsmouth,  and  the  Hamoaze  at  Devonport;  but 
more  especially  in  their  branches  and  creeks,  in  which,  at  low  tide,  this  alternation  of 
sides  gives  a  good  clue  how  to  find  the  channel  at  high  tides,  even  when  guiding  a 
party  of  boats  in  an  expedition  where  one  is  a  perfect  stranger  to  the  locality. 

Referring  to  the  last  paragraph  but  one,  and  still  in  pursuance  of  the  idea  of  repre- 
senting ground  as  a  whole,  as  far  as  it  may  be  done  without  forcing  and  exaggerating 
what  at  times  is  scarcely  perceptible,  (as,  for  instance,  in  considerable  tracts  of  the 
chalk  districts,  if  taken  at  all  in  detail,)  something  must  be  said  of  the  first  order  of 
master  lines — the  water-shed,  or  summit  ridge — as  equally  important  with  the 
water-course,  though  not  always  so  readily  appreciable,  very  seldom  appearing  in  the 
finished  sketch,  and  therefore  spoken  of  last,  though  almost  the  first  to  be  indicated 
in  penciL 

Although,  for  the  sake  of  illustration,  the  ridge  lines  are  given  in  the  dififerent 
accompanying  diagrams,  yet  they  are  in  dotted  lines  only,  as  they  are  never  expressed 
in  drawings,  unless  they  should  accidentally  coincide  with  some  otherwise  minor 
feature  line,  as,  for  instance,  at  bb,  Plate  II.,  by  a  sharp  ridge  of  rocks  happening  to 
run  along  the  water-shed.  Notice  of  them  is,  nevertheless,  indispensable  in  original 
sketches,  as  fundameutal  memoranda,  though  they  need  then  only  be  given,  as  above 
mentioned,  in  pencil. 

VOL.  I.  2  L 
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la  Class  B,  watersheds,  as  shewn  by  dotted  lines  in  Plate  I.  fig.  6,  may  be  con- 
sidered as  always  so  co-ordinate  with  the  water-courses  that  they  may  be  almost 
invariably  deduced  from  them,*  and  appended  to  the  main  ridges  (wx,  yz),  as  the 
streams  are  to  the  main  river  (a  a). 
It*  I.  fij.  5.  In  Classes  A  and  C,  the  subjects  are  too  wild  for  any  such  formal  connection.     In 

the  former,  no  particular  representation  is  necessary,  as  the  sand-hills  vary  in  form 
and  position  with  every  wind,  and  it  is  therefore  correct  to  express  them  conven- 
tionally, instead  of  specifically.  In  the  latter  class  (C)  the  ridges  are  either  those  of 
forms  of  explosion,  or  else  of  lava  torrents  bursting  out  arbitrarily  from  any  point  in 
the  sides  of  the  volcanic  cones ;  and  far  oftener  so  than  from  the  main  crater.  In 
Classes  E  and  F,  as  level  surfaces,  there  is  no  appearance  of  this  line,  except,  perhaps, 
where  F,  lying  on,  and  thus  forming  part  of,  the  high  grounds,  may  happen  to  cross  it. 
In  Class  D,  as  composed  of  B  and  C,  there  will  be  a  combination  of  the  principles  of 
both ;  and,  as  before  intimated,  those  of  C  (or  their  cognate  effects,  as  forms  of  dis- 
ruption amongst  stratified  masses,)  will  generally  be  prevalent  in  the  upper,  and 
those  of  B  in  the  lower  ground. 

ORDER    III. 

THE    COAST,    OR   HORIZONTAL   CONTOUR  LINE. 

So  far  as  the  forms  of  ground  have  tolerably  distinct  outlines,  as  given  either  by  a 
somewhat  obvious  ridge,  or  by  the  water  lines,  or  by  the  boundaries  of  the  various 
faces  produced  by  the  above-mentioned  continual  intersection  of  valleys,  they  may  be 
given,  as  approximates  to  mathematical  forms,  in  little  more  than  clear  outline,  as  far 
as  the  'Field  Sketch'  is  concerned;  but  it  may  also  happen  that  the  section  of  the 
ground  may  be  too  low,  and  its  shape  no  longer  defined  by  facets  (as  if  in  a  measure 
polyhedral),  but  by  curved  surfaces,  both  in  plan  and  section. 

It  is  then  that  horizontal '  contour  lines*  are  called  in  to  assist  in  the  representation. 
t«  IV.  They  are  such  as  would  be  given  by  successive  risings  of  a  flood  to  different  levels : 

these  will,  in  the  first  instance,  start  from  the  coast,  though  they  soon  lose  all  exact 
parallelism  thereto,  when  the  supposed  waters,  as  they  rise,  find  their  way  into  valleys, 
and  rise  up  the  faces  of  the  hills.  It  is  evident  that  if  ground  be  surveyed  in  this 
manner,  and  the  heiglits  of  the  different  levels  given,  the  plan  of  these  contours 
presents  the  equivalent  of  a  complete  model  of  the  ground. — See  *  Contouring,'  also 
the  dotted  lines  of  Plate  II. 

It  is  ver}'  desirable  that  the  student  should  practise  this  operation  to  a  considerable 
extent,  as  he  will  obtain  thereby  a  knowledge  of  the  true  forms  of  ground  which 
cannot  be  had  in  any  other  way ;  though  the  nearest  approach  to  this  will  be  given 
by  the  mud-bank  model.  When  on  a  hill,  the  eye  takes  in  so  little  at  a  time,  that  if 
not  thus  disciplined,  a  beginner  is  sure  to  give  too  great  a  roundness  and  circular 
formality  to  his  forms.  A  like  remark  applies  to  sections,  which  are  sure  to  be  made 
too  steep  by  the  tyro,  who,  apt  to  estimate  steepness  by  the  fatigues  of  ascent,  is 
generally  much  surprised  at  the  low  relief  of  ground  with  apparently  considerable 
elevation  and  abruptness,  on  making  his  first  section  of  the  same.     It  is  on  this 


*  Exceptions  to  this  rule  are  found  in  tabular  deposits  of  gravel,  which  have  in  general  no  very 
perceptible  water-shed,  such  as  those  already  noted  in  the  north  of  Germany,  Bagshot  Heath,  Wool- 
wich Common,  and  Blacliheath  at  the  foot  of  Shooters'  Hill, — this  last  belonging  to  the  etoy  portion 
of  the  London  Clay  Formation.  The  water-courses,  however,  are  very  distinct  in  these  gravel 
plateaus,  the  sides  of  which  are  usually  abrupt,  and  cut  into  numerous  small  hills, — such  as  those 
in  Greenwich  Park ;  the  Repository  and  the  '  Roughs  '  at  Woolwich ;  the  pleanure-gn^unds  in  the 
neighbourhood  of  Hamburg,  on  the  hanks  of  the  Elbe,—  or  the  banks  of  the  Oder,  at  the  BrQche, 
aear  Freienwalde. 
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account  very  desirable  to  study  your  ground  at  a  distance,  (for  general  correction  as 
to  relative  importance  of  the  different  features,)  as  soon  as  the  local  details  have  been 
collected  on  the  spot.  The  best  times  for  this  are  a  little  after  sunrise  or  a  little 
before  sunset. 

These  horizontal  outlines  (of  horizontal  sections)  are  strictly  applicable  to  sketching, 
with  regard  to  the  shading  touches  being  also  horizontal,  or  nearly  so.  This  style  is 
very  generally  used  at  present,  in  preference  to  the  vertical  mode,  which,  however,  is 
by  some  considered  to  have  greater  force  in  the  expression  of  very  steep  ground,  and 
is,  perhaps,  more  easily  understood  in  hasty  sketches,  where  but  little  detail  is  admis- 
sible ;  though  both  styles  become  objectionable  where  they  are  made,  unnecessarily, 
to  supersede  the  simple  outline  for  the  main  features,  where  this  (the  outline)  would 
be  clearer,  and  more  rapidly  executed  than  any  quantity  of  shading. 

As  memoranda  for  subsequent  study  and  completion,  the  best  plan  is  to  combine 
both,  as  shewn  in  Plate  II.;  but  when  everything  must  be  made  to  speak  as  simply 
and  quickly  as  possible,  this  would  be  a  misplaced  and  not  generally  compre- 
hensible refinement, — and  the  rough  but  significant  hieroglyphics  of  Plate  XI.  are 
far  preferable. 

The  relation  of  this  Order  III.  to  I.  and  II.  is  best  seen  by  supposing,  either  on  the 
mud-bank  model,  or  on  the  actual  face  of  the  earth,  what  changes  of  topographical 
nomenclature  are  dependent  on  the  supposed  elevation  or  depression  of  the  waters 
above  or  below  the  present  level, — when  the  inland  sea,  the  gulf,  the  bay,  the  lake, 
become  the  grand  valley,  or  the  mountain  basin,  convertibly. 

Let  the  waters  retire  sufficiently,  and  the  bed  of  the  Mediterranean  becomes  the 
grand  valley  of  a  new  river,  issuing  from  between  the  Pillars  of  Hercules,  as  the 
conjoint  result  of  the  Nile,  the  Danube,  Don,  Dneister,  and  Po,  besides  numerous 
other  new  rivers  of  respectable  magnitude.  Let  the  waters  rise,  and  Bohemia  reverts 
to  its  probably  former  condition  as  a  lake,  of  about  the  size  of  Lake  Superior ;  the 
upper  Alps  become  bold  groups  of  islands ;  and  the  whole  space  now  occupied  by  the 
Amazon  and  its  branches  resumes  the  character  of  an  immense  gulf,  as  large,  perhaps, 
as  both  the  Bay  of  Mexico  and  the  Carib  Sea  together. — See  Lyell's  Geology,  Plate  II. 
(of  4th  edition)  shewing  Europe  as  an  archipelago  at  or  about  the  commencement  of 
the  older  Tertiary. 

Thus  the  name  and  character  of  Order  I.,  either  as  the  Line  of  Shallowest  Sound- 
ings, or  as  the  Water-shed; — or  of  Order  II.,  as  the  Channel  of  the  Deep,  or  as  the 
Water-course, — are  terms  depending  entirely  for  their  application  on  the  level  of 
the  Third  Order ;  and  in  the  orthographic  expression  of  ground,  no  one  may  decide 
on  their  relative  importance.  The  First  and  Second  are  indefinite  and  unmeaning 
without  the  Third ;  and  the  Third  is  mechanical  and  spiritless  without  the  First  and 
Second.  

The  '  Contour'  is  particularly  applicable  to  Classes  E  and  F,  especially  the  former; 
as  peat  formations  are  not  exclusively,  though  very  generally,  confined  to  level,  and 
especially  lower  grounds :  abundance  of  water  is  indispensable  to  the  plants  of  which 
they  are  composed ;  and  as  water  is  to  be  found  on  the  side  of  a  hill,  as  well  as  at  the 
top  or  bottom,  the  peat-plant  (generally  Sphagnum  Palustre  in  Britain  and  Ireland) 
will  be  found  in  any  of  these  positions.  In  the  Irish  insular  groups  of  hills,  before 
mentioned,  a  very  large  proportion  of  the  flat  grounds  thus  representing  water  is  filled 
with  it,  as  the  tine  qad  non  of  the  existence  of  these  vegetable  formations. 

The  masses  of  animal  and  vegetable*  skeletons  composing  the  coral  formations  are 

*  Corals  sre  not  ezdurively  produced  by  animal*  ;  they  are  extenaively  aecreted  by  marine  plants ; 
and  «niongst  the  animals  whose  skeletons  are  Ihos  accumulated,  the  Zoophyte  (as  b  generally 
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necessarily  (especially  when  incomplete)  exclusively  arranged  in  contours, — whether 
round  nuclei  of  Classes  A,  B,  C,  or  D,  they  conform  to  coast  lines,  or  aggregate 
round  the  heads  of  sub-marine  hills,  in  belts  which  cannot  in  any  case  rise  above 
spring  flood  tides,  and  very  generally — depending  on  the  nature  of  the  animal  or 
plant — above  those  of  the  spring  ebb.  Whether  these  belts  fill  in  subsequently  or 
not,  the  external  contour  remains  unaltered. 

SUBORDINATE   LINES, 

such  as  a,  a,  a,  a,  in  Plate  II.,  occupy  the  same  rank  in  the  deHneation  of  ground 
that  the  markings  of  the  muscles,  folds  of  flesh,  &c.,  would  in  the  representation  of 
the  body,  after  the  main  outlines,  descriptive  of  the  head,  eyes,  limbs,  &c.,  have  been 
given : — as  thus  subordinate,  they  are  termed  Minor  Feature  Lines.  Where  they  refer 
to  curved  surfaces,  they  will  be  made  somewhat  to  swell  towards  the  centre,  as  would 
be  done  in  the  line  that  would  express  a  cheek,  a  muscle,  &c. :  they  will  be  more  rigid 
as  the  forms  become  more  angular.  The  study  of  Plate  II.  is  particularly  recom- 
mended to  the  student. 


SECTION    II. 
PRELIMINARY    ARRANGEMENTS   POR   FIELD   SKETCHING. 

The  whole  district  to  be  represented  should  be  apportioned  oflT  to  the  assistants  by 
the  person  who  is  responsible  for  the  combination  of  the  different  parts. 

The  assistants  should  work  together  in  the  first  instance  at  their  common  boun. 
daries,  to  such  extent  as  will  insure  agreement  on  the  lines  separating  their  respective 
portions. 

To  effect  this  agreement  and  general  consistency,  the  skeleton  diagram  of  the  whole 
should  be  formed  from  the  best  and  available  authorities,  giving  the  positions  of  the 
main  points.  If  there  be  no  trustworthy  maps  to  supply  these,  they  must  be  obtained 
trigonometrically,  if  the  space  exceed  about  10  miles  square,  and  the  scale  be  greater 
than  2  inches  to  the  mile.*  It  is  in  vain  to  expect  accuracy,  or  even  tolerable  general 
coincidence  amongst  the  parts,  when  every  man  works  quite  independently  and  with- 
out triangulation. 

Each  assistant  should  receive  his  sheet  with  those  points  pricked  off  from  the 
general  diagram  that  concern  himself,  and  which  will  therefore  include  many  of  those 
surrounding,  but  not  on,  his  own  ground :  of  these  he  should  make  as  much  use  as  he 
can,  so  that  as  much  as  possible  of  the  work  may  be  relatively  right,  notwithstanding 
the  moderate  amount  of  absolute  error  which  ought  to  be  expected  on  this  duty.  The 
meridian  should  likewise  be  given  from  the  general  diagram. 

INSTRUMENTS,    &C. 

Necessary  to  be  prepared  for  Field  Sketching  with  advantage. 
The  sheet  should  l>e  weU  supplied  with  fixed  points,  as  above. 
Plate  VIII.  The  meridians  ruled  as  normal  Unes,  either  at  fixed  distances  (see  Plate  VIII.),  say 

1  inch  (or  \  mile)  apart, — or  else  passing  through  the  main  points:  both  plans  have 
their  advantages. 

The  paper  should  be  stretched  so  that  the  edges  be  secured  fi-om  the  wind ;  and 


assumed)  is  by  no  means  the  sole  constructor :  Serpula,  and  probably  many  others,  contribute  largely 
to  these  formations. 

•  A  carefully  chained  base,  and  the  skilful  use  of  the  pocket  sextant,  will  provide  for  this  space : 
if  the  points  are  not  much  more  than  two  miles  apart,  it  will  not  be  necessary  to  compute  the  dis- 
tances trigonometrically,  but  to  lay  these  down  by  the  protractor,  constructionally,  as  in  Plate  V^II. 
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there  sfaoald  be  the  means  of  covering  it  from  the  rain.  Where,  as  in  Section  III., 
there  is  leisure  and  convenience,  experience  has  shewn  (hat  a  board,  even  of  the  size 
of  a  sheet  of  demy  paper,  (hinged  in  the  middle,  made  of  the  thinnest  and  lightest 
wood  that  will  l)ear  the /raminy  at  the  edges  necessary  to  prevent  warping,  and  sup- 
plied  with  a  flapped  Macintosh  bag  as  a  cover,  fitted  with  a  strap  for  slinging  it  over 
the  shoulder,)  amply  repays  the  trivial  inconvenience  jof  carr>iug  it,  by  the  additional 
number  of  surrounding  points  that  it  can  include.  When,  as  in  Section  IV.,  this 
would  be  out  of  the  question,  the  6ketcb-l)ook,  described  in  the  note  to  Section  IV., 
and  tested  by  the  long  and  arduous  experience  of  Colonel  Bainbrigge,*  leaves  nothing 
to  be  desired :  with  this  last,  portions  only,  such  as  single  lines  of  road  from  point  to 
^l*  iH>int,  and  the  ground  immediately  adjacent,  are  sketched  at  a  time  (see  Plate  XL), 

and  are  combined  on  a  general  skeleton  afterwards.  The  hinged  board  has  the  ad- 
vantage  of  enabling  one  to  complete  everything  on  the  spot,  (a  skilful  sketcher  need 
rarely  go  over  the  same  ground  twice,  where  there  is  no  impediment  to  his  move- 
ments,) and  thus  becomes  a  convenient  substitute  for  the  somewhat  antiquated  plane- 
table. 

The  only  instruments  generally  necessary  in  field  sketching  are  a  Schmalcalder*8 
compass  and  a  drawing  scale ;  but  in  basaltic  districts,  or  any  other  in  which  iron,  in 
a  form  capable  of  affecting  the  needle,t  abounds,  instruments  for  taking  included  an- 
gles instead  of  bearings  must  be  substituted,  such  as  Colonel  Bainbrigge's  field  gonio- 
meter, or  the  pocket  sextant, — the  former  being  by  far  the  most  satisfactory  invention 
on  the  reflecting  principle  as  yet  invented.  X 

The  most  convenient  drawing  scale  is  the  white  metal,  or  even  the  common  ivory 
protractor,  6''  x  2" ;  three  edges  occupied  by  degrees, §  the  fourth  cut  to  40  to  1  inch, 
as  a  very  useful  scale  for  general  use,  being  applicable  to  any  multiple  or  sub-multiple 
of  the  mile  (or  80  chains),  especially  when  two  inches  to  the  mile  is  adopted,  which 
is  very  commonly  the  case  for  the  general  sketch,  of  which  parts  can  be  enlarged  sub- 
sequently for  positions,  lines,  &c.,  as  may  be  required.  If  preferred,  this  fourth  edge 
can  be  cut  to  the  paces  per  mile  of  the  draughtsman :  when  this  is  not  done,  it  will 
save  much  time,  and  possibly  error,  to  have  a  small  table  of  paces  (peculiar  to  each 
III.  person)  as  far  as  20  chains,  engraved  on  the  scale.     (See  Plate  VIII.) 

The  best  material  for  sketching  on  is  the  Bank-post  paper :  when  well  made  it  is 
remarkably  tough,  and  though  thin  enough  for  tracing  through,  yet  it  stands  a  great 
deal  of  severe  work :  by  working  at  once  on  this,  the  original  document  is  always 
preserved,  which  is  not  the  case  when  asses'  skin  is  used,  and  which  entails  loss  of 
time,  and  the  chance  of  error  incident  to  copying. 

The  requisite  colours,  &c.,  will  be  Indian  ink,  sepia,  Prussian  blue,  gamboge,  and 
lake,  for  topographical  purposes  :  when  dispositions  of  troops  are  to  appear,  add  co- 
balt, chrome  yellow,  and  carmine,  as  being  l>etter  suited,  from  their  brilliancy,  to  catch 
the  eye  at  once.  The  remaining  items  will  be  a  small  memorandum-book,  brushes, 
pencils,  the  metallic  pens  ||  now  so  much  used,  knife,  and  India-rubber.     Many  an 


*  Now  M^jor-General  Bainbrigge,  C.B.,  to  whom  we  are  indebted  for  the  material!  of  Sect.  IV. 

t  The  carbonate  of  iron  is  not  magnetic :  hence  the  needle  ia  uaed  in  sunreying  the  iron  mines  of 
South  Wales,  where  the  ore  contMns  the  metal  in  that  form. 

X  Reflecting  instruments  hare  the  great  disadvantage,  when  used  for  fixing  one's  position  from 
giTen  points,  of  requiring  three  of  thcni,  whereas  the  compass  requires  only  two  points,  and  needs 
no  construction  beyond  that  of  laying  down  the  bearings  to  obtain  their  intersection. 

^  Troughton  and  Simms,  Fleet  Strc  (  London,  make  a  good  strong;  scale  for  sketching  ground, 
with  lines  perpendicular  to  the  lower  edge  that  go  quite  acrosM  the  scale,  and  which  are  very  conve- 
nient  when  the  normal  lines,  a*  shewn  in  Fl.ile  VI 11.,  are  used. 

i  Those  of  sine,  as  but  Utile  hut;lc  to  rum,  arc  perhaps  the  bc»t. 
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inconvenient  day's  work,  or  vexatious  walk  back,  will  be  saved  by  calling  over  the 
musier-roU  of  these  things  before  starting. 


SECTIONS    III.    AND    IV. 
INTRODUCTORY   REMARKS. 

In  both  of  these  Sections,  the  degree  of  detail  in  which  the  ground  is  to  be  shewn 
must  depend  on  the  purpose  in  hand ;  and  in  Section  IV.  on  the  time  and  opportu- 
nity afforded,  to  which  in  Section  III.  no  limit  is  placed. 

In  Section  III.,  without  indulging  in  topographical  niceties,  a  full  account  may  be 
given  of  every  feature  of  sufficient  importance  to  be  represented.  In  Section  IV. 
nothing  should  be  noticed  that  can  be  omitted ;  and  the  work  in  its  rough  way  should 

Plates  XI.  and  speak  as  clearly  and  simply,  as  (with  greater  leisure  for  consideration)  Section  III. 
should  clearly  and  amply.  Thus,  in  Section  III.,  and  in  the  case  of  a  chalk  district, 
in  which,  from  the  absorptive  nature  of  the  soil,  the  streams  are  usually  few  and 
.  small,  it  might  be  proper  to  notice  a  rivulet  which  then  and  there  might  be  topo- 
graphically important,  or  which,  for  Engineer  purposes,  might  be  wanted  to  form  an 
inundation ;  but  it  would  be  absurd  to  notice  it  in  Section  IV.  when  insufficient  to 
stop  even  Infantry, — unless  the  ground  were  that  of  a  camp,  where  the  stream  might 
be  of  consequence  as  a  provision  of  water. 

In  Section  III.  more  or  less  of  pen-work  may  be  allowed,  especially  in  representing 

Plate  VI.  the  usual  topographical  hieroglyphics,  as  given  in  Plate  VI.,  though  the  brush,  with  a 

little  assistance,  will  work  with  far  greater  rapidity  and  equal  force,  with  reference  to 
hills,  woods,  marshes,  &c. ;  and  in  general,  for  this  Section,  it  may  be  said  that  the 
brush  is  in  every  way  preferable  to  the  pen  or  pencil  when  circumstances  admit  of  its 
use,  which  is  by  no  means  always  the  case.  Every  use,  however,  should  be  made  of 
the  conventional  signs  of  colour,  especially  in  shewing  water  in  blue,  forests  by 
flat  shades  of  green,  &c.  No  attempt  should  be  made  at  expressing  relief  by  light 
and  shade  in  the  field,  though  in  skilful  hands  it  may  be  advantageously  used  at 
home. 

Whai  is  wanted  in  Section  IV.  is  something  very  simple  and  effective,  that  can  be 
executed  with  sufficient  accuracy  and  with  the  greatest  despatch,  and  which  may  be 
immediately  comprehensible  by  the  General  Officer  for  whom  the  sketch  is  made, 
under  any  circumstances  of  embarrassment  and  perplexity ;  and  facility  in  doing  this 
is  only  to  be  obtained  by  being  familiarized  with  ground,  as  the  result  of  previous 
study,  practice,  and  attention  to  instructions,  such  perhaps  as  those  given  in  Sections 
I.  II.  and  III. 

SECTION    III. 

The  sketcher  is  presumed  to  be  equipped  as  specified  in  Section  II.,  and  to  under- 
stand the  use  of  his  instruments,  and  other  drawing  apparatus :  it  would  lead  to  much 
unsuitable  detail  to  attempt  memoranda  on  these  subjects. 

Having  carefully  studied  the  ground  in  reference  to  the  purpose  in  hand,  and  to 
the  views  given  in  Section  I.,  proceed  to  detail  and  embody  the  ideas  thus  generally 
formed  in  the  manner  shewn  in  the  following  example,*  in  which  it  is  assumed  that 
no  fixed  points  have  been  supplied  (as  pricked  off  from  any  general  diagram),  and 
have  to  be  determined  on  the  spot. 


*  'Vhe  meridians  have  been  omitted  in  Plates  VII.  IX.  X.  for  the  sake  of  clearness,  but  their  use 
is  shewn  in  Plate  VIII. 
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Ejcampk  1,  Plate  VIL 
Let  A  B  c  be  the  base,  as  obtained  by  pacing, — d,  e,  f,  o,  h,  principal  points  fixed 
by  intersections  as  they  can  be  obtained,  which  in  a  regular  survey  would  be  obtained 
trigonoroetrically, — a  1,  a  2,  &c.,  &c.,  tangential  bearings,  which,  by  an  early  deter- 
mination of  the  most  important  exterior  points  and  lines,  act  as  limits,  preserving  the 
work  from  distortion. 

Suppose  the  object  to  be  principally  the  peninsula ; 

Now  as  the  heights  running  from  d  to  f  do  not  offer  a  suitable  base,  from  the 
interruption  of  the  fort  and  the  irregularities  of  the  hills,  the  ground  a  b  c  s^hould  be 
selected  for  this  puri)ose. 

Commencivg  at  a,  take  bearings  to  the  Martello  tower  (d),  the  flagstaff  (b),  and 
the  south-west  salient  (j)  of  the  fort.  While  on  the  spot,  to  avoid  a  useless  recur- 
rence to  the  same  (and  in  military  sketching  you  should  never,  if  possible,  work  twice 
on  the  same  ground),  take  the  tangents  a  1,  a  2,  a  3,  a  4,  which  give  limits  in  one 
direction  to  such  parts  of  the  contiguous  coast,  &c.  as  can  be  seen ;  and  before  leaving 
the  station,  sketch  in  as  much  of  the  ground  as  you  can  fairly  judge,  within  a  mode- 
rate distance  all  round ;  then  pace  on  to  b,  noting  such  points  as  a  (in  the  prolonga- 
tion of  the  battery  on  the  isthmus),  or  b,  where  you  cross  the  road,  &c.,  &c. ;  and 
this  sort  of  observation  should  be  constantly  made,  as  a  general  rule,  inasmuch  as 
you  are  then  certain  that  the  relative  positions  of  the  different  objects  are  nearly  right, 
although,  in  some  instances,  the  absolute  ones  may  be  occasionally  erroneous :  it  binds 
the  work,  as  it  were,  together. 

M  B,/br  D,  /,  and  s,  by  Intersecting  the  bearings  taken  at  a  ;  take  other  principal 
bearings  to  the  point  c,  the  tower  f;  also  the  tangent  b1,  which  not  only  gives  a 
limit  to  the  rocks  at  d,  but  one  to  the  coast  at  e.  Proceed  as  before  to  c,  remarking 
that  at/ the  towers  f  and  g  are  in  a  line  with  yourself.* 

Jt  Cfjue  the  tower  f,  by  intersecting  the  bearing  from  b;  and  the  point  e  by  cl, 
cutting  B  1. 

Having  thus  secured  all  the  ground  along  which  the  base  runs,  on  the  north  side  of 
the  gulf,  return  to  the  point  b  (where  the  base  between  a  and  b  had  crossed  the  road), 
and  pace  to,  and  lay  down  the  works  on  the  neck,  sketching  the  ground  to  the  right 
and  left  as  you  proceed. 

As  D  has  been  already  fixed,  you  need  not  pace  up  to  it  after  marking  down  the 
redoubt  and  long  battery  on  the  isthmus ;  but  on  arriving  at  the  said  point  (d)  take 
bearings  to  h,  and  the  tower  o;  also  the  tangents  f  d  1,  d  2,  d3.  In  order  to  lay 
down  the  south  front  of  the  fort,  pace  a  line  (oy)  as  near  it  as  the  marsh  h  will 
allow :  the  remainder  of  the  work  can  be  completed  from  station  s. 

B.  After  thus  finishing  the  fort,  JLr  the  towers  h  and  o  by  intersecting  bearings 
(b  h  and  b  g),  and  then  prove  the  accuracy  of  the  situation  of  f  by  b  f.  As  the  situa- 
tion of  b  is  more  certain  than  that  of  c  (since  any  accumulation  of  error  from  inaccu- 
rate pacing  must  of  course  be  less  on  a  short  distance,  a  b,  than  on  a  longer  one, 
A  B  c),  E  is  a  senior  point  to  f  (which  was  observed  from  c) ;  therefore  whatever 
position  is  given  to  this  last  from  b,  it  must  necessarily  take  precedence  of  that  from  c, 
and  correction  is  to  be  made  accordingly.     For  a  like  reason,  if  on  arrival  at  c,  you 


*  Work  may  often  be  checked  and  verified  without  a  single  measurement  being  taken,  by  thus 
availing  oneself  of  such  coincidences  and  alignments. 

t  No  opportunity  should  be  minsed  of  securing  the  general  directions  of  the  principal  summits, 
cre»ts,  and  slopes  of  hills  hy  thete  tangential  bearings,  the  continued  interoection  of  which  gives 
much  assistance  in  not  onlv  fixing  the  position  of  hills  but  also  their  (rue  forms. 
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found  that  the  bearing  c  b  passed  east,  or  west  of  b,  then  shorten  or  lengthen  b  c, 
until  the  aforesaid  bearing  intersects  exactly. 

Next,  place  yourself  outside  the  fort,  as  near  as  possible  to  b,  judging  the  distance ; 
and  haying  laid  it  down,  go  towards  f  :  this  distance  (e  f)  pace,  not  from  being  un- 
certain of  the  place  of  f,  but  in  order  to  ascertain  that  of  the  neck  lying  between  it 
and  the  fort. 

Arrived  at  f,  sketch  the  surrounding  peninsula  as  nearly  as  may  be  judged,  but  not 
giving  yourself  much  concern  about  it ; — partly  because  the  north  side  is  already  well 
defined  by  the  tangents  (b  1,  b  I) ;  and  partly  because  you  will  see,  that  in  going  to 
the  southern  side  of  the  main  hill,  and  reaching  the  tower  o,  you  will  have  abundant 
opportunities  of  laying  down  the  south  side  of  the  peninsula  (f)  by  such  tangents  as 

Ol,itl,B3. 

Then  return  to  d,  and  pace  towards  o,  so  as  to  obtain  proper  points  (t  and  k)  on 
the  line  d  o  :  from  these  last  (t ,  A)  good  intersections  may  be  obtained  (t.  e.  such  as 
vary  between  45**  and  100**  at  the  point  where  the  bearings  intersect)  for  fixing  the 
point  and  houses  (m)  ;  and  from  whence  also  tangents  may  be  obtained  to  the  shores 
of  B n  and  o,  by  1 1, 1 2, 1 3,~-ir  I,k2,k3, 

In  like  manner  proceed  for  any  other  points ;  and  a  very  limited  share  of  practice 
will  give  ample  experience  as  to  sketching  the  intermediate  ground  with  sufiicient 
fidelity  for  ordinary  military  purposes.  If,  however,  there  should  be  any  doubt  as  to 
the  accuracy  of  any  particular  part,  as  at  o  4,  take  a  bearing  in  that  direction  from 
o,  and  pace  on  it  to  the  point  in  question. 

Memoranda. — The  heights  of  the  hills  should,  generally  speaking,  be  given  (usually 
in  red)  on  the  summits ;  and  any  conventional  signs  employed  should  be  invariably 
explained  in  the  margin ; — such  as  those  given  in  Section  IV.  to  denote  the  difierent 
degrees  of  passability  for  the  several  descriptions  of  troops,  &c. 

In  plans  of  camps  and  battle-fields,  the  top  of  the  plan  is  always  towards  the 
enemy. 

Houses  of  masonry  in  red ;  of  wood  in  Indian  ink. 


Example  2. 

Kte  VIII.  This  was  sketched  in  reference  to  a  project  of  defence  once  made  for  the  ground 

opposite  Quel)ec.     As  afifording  also  a  good  field  of  action,  it  was  accompanied  by 

itc  IX.  Plate  IX.,  as  an  Abstract  qf  Facilitiea  and  Impediments ^  independent  of  the  hill- 

work  :  in  the  original,  the  spaces  now  shaded  were  flat  washes  of  green,  to  shew  the 
woods.  From  a  sketch  like  Plate  VIII.  a  much  more  detailed  plan  can  be  made  than 
would  be  necessary  for  any  battle-field,  where  much  of  what  is  now  given  would  be 
improper,  especially  as  from  the  fragmentary  character  of  this  drawing  there  was  no 
scope  (or  occasion  as  it  happened)  for  further  completion  of  the  form  of  ground ;  as 
it  now  stands,  it  is  only  fit  for  a  memorandum  to  enable  the  draughtsman  to  complete 
a  finished  and  enlarged  copy. 

itc  VIII.  The  topographical  character  of  this  ground  is  as  given  in  Plate  I.  fig.  3  (a  and  c), 

and  at  p  4  a,  fig.  11,  wherein  a  sort  of  haromer-headed  peninsular  hill  (a)  comes  to 
the  St.  Lawrence  with  a  flat  valley  bottom  (b)  between  it  and  the  next  and  like  hill 
(c).  These  hills  (a,  c)  are  the  last  features  of  individual  members  of  a  series  of  oflT- 
shoots  from  the  water-shed  separating  the  waters  of  the  St.  John  from  those  of  the 
St.  Lawrence. 

In  sketching  this  ground,  the  road  from  Point  Levi  to  Cliaudiere  gave  an  excellent 
main  base,  not  only  for  the  ground  between  a  and  the  river,  but  also  for  fixing  the 
opposite  or  Quebec  bank.     The  road  o  e  f  g,  as  a  cross  base,  gave  checks  on  many 
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obsenrations  taken  from  the  main  base :  it  also  afforded  numerous  points  not  to  be 
seen  from  this  last,  and  determined  to  a  great  extent  the  true  position  of  the  back 
road  leading  from  Beaumont  and  Beau  Sejour  to  N'importe. 


Erample  3,  Plate  X, 

In  this,  which  is  given  as  one  of  the  most  difficult  cases,  the  road  at  the  bottom  of 
the  deep  and  narrow  valley  (a,  b)  cannot  be  seen  from  the  grounds  above  :  the  upper 
parts  of  this  valley  are  so  loaded  with  copse  and  young  trees  as  to  present  not  a  single 
point  for  connecting  them  with  the  lower  parts  :  hence  the  whole  distance  (a,  b)  had 
to  be  laid  down  by  laboriously  protracting  the  different  lengths  of  the  road  as  they 
successively  presented  themselves.  This  is  a  common  occurrence  in  wild  countries 
well  covered  ^ith  woods,  and  where  the  only  roads  lie  where  they  cannot  by  any  pos- 
sibility be  connected  with  the  trigonometrical  points.  Protracting  the  line  patiently 
as  above  is  the  only  resource  in  this  case.  In  Plate  X.  there  is  a  quantity  of  detail  in 
the  direction  and  turnings  of  the  road,  which  would  be  unnecessary  for  almost  any 
military  purpose, — though  in  this  case  it  was  unavoidable.  The  feature  lines  of  all 
the  ground,  except  the  Gaer  Hill,  are  remarkably  sharp  in  many  places,  as  is  very 
common  in  the  English  mountain -limestone  districts,  in  one  of  which  the  subject  of 
this  plan  is  situated. 

In  laying  down  this  ground,  the  paced  base  lay  between  the  Wyndcliff  and  a  tree 
on  Panter-Rede :  from  these,  and  the  two  intermediate  points  shewn  on  the  diagram, 
every  good  object  that  could  be  seen  was  fixed, — such  as  Black-wood  Cliff,  Piercefield 
Cliff,  and  half-a-dozen  remarkable  trees, — all  of  which  were  visited  for  check  and 
verification,  as  well  as  to  obtain  tangential  bearings  for  the  river,  woods,  hills,  &c. 
There  was  no  difficulty  in  thus  managing  the  plateau ;  but  the  road  and  ravine  from 
A  to  B  could  not  be  seen  from  it  as  soon  as  the  Raven's  Nest  was  passed.  More  assist- 
ance was  obtained  from  the  Wyndcliff  and  Black-wood  Cliff,  as  regarded  the  road  from 
St.  Arvan's  to  Tintern,  and  the  river, — but  even  here  much  had  to  be  done  by  the 
tedious  process  of  protraction,  assuming  that  the  left  bank  was  inaccessible. 

SECTION    IV. 
FIELD   SKETCHING   BEFORE  THE   ENEMY.* 

It  is  of  the  first  importance  that  sketches  of  ground  required  to  aid  in  arranging  the 
movements  or  positions  of  an  army  in  the  field  should  be  made  with  the  utmost 
rapidity :  if  not  finished  quickly,  all  the  labour  expended  upon  them  is  useless ;  there- 
fore time  should  not  be  lost  in  making  detailed  drawings,  as  a  rough  sketch,  if  clear, 
is  all  that  is  necessary  for  this  purpose. 

To  make  the  plan  of  a  position,  several  Officers  may  be  employed  at  the  same  time, 
so  as  to  complete  it  within  a  few  hours :  if  a  tolerably  correct  map  of  the  country  can 
be  procured,  one  Officer  may  be  employed  in  laying  down  on  paper  the  principal  points, 
whilst  the  others  are  making  the  sketches  on  about  the  same  scale,  which  he  can  after- 
wards put  together.  The  scale  of  4  inches  to  the  mile  will  generally  be  found  the 
most  convenient  for  this  purpose. 

Each  Officer  on  coming  to  the  ground  should  commence  at  once  by  laying  down 
upon  his  paper  the  bearings  of  the  most  remarkable  points  visible  from  his  station 
(which  may  generally  be  done  sufficiently  accurately  f  without  instruments,  and  even 

*  From  Memoranda  by  M^jor-General  Bainhrigge,  C.  B. 

t  Only  by  thow  who  have  previously  been  well  instructed  and  have  bad  considerable  practice. 
—Ed. 
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dismoantiBf),  wad  at  the  sum  time  the  gromd  ai^aeeat  nay  be  tketdied  in: 
the  iune  most  be  done  at  his  next  stataon,  the  intcnectioM  o€  remarkable  objects 
being:  always  noted,  and  the  whole  openlaoB  earned  on  apon  the  same  primeiptea  as 
those  detailed  in  Section  III. 

It  b  not  necessary  to  measure  a  base  until  in  the  coone  of  the  work  a  convenient 
place  is  foond,  as  the  bfarings  of  the  obfects  will  snfliriently  detennine  their  reiaiwe 
positions ;  but  a  base  might  be  paced  by  an  intelligent  Orderly  to  save  time,  and  the 
best  way  to  do  this  is  to  coont  only  the  alternate  paces,  or  by  double  paces. 

Where  there  is  no  accurate  map  availafale,  the  aisles  between  the  principal  points 
may  be  measnred  by  a  pocket  sextant,  or  by  a  compass.  The  cotcis  of  these 
instraments  should  always  be  attached  to  them  by  hinges,  to  as  to  serre  as  handlfs 
to  them  when  in  use. 

The  best  touch  for  representing  ground  in  the  fidd  is  perhaps  that  of  the  Tertieal 
stroke,  as  the  roads  are  thus  better  (hstinguished:  the  description  of  wood,  mttih,&e., 
should  be  marked  in  writing. 


The  ground  impaasaUe  for  tioopa  may  he  dirtingmshed  1 
by  the  sign J* 

That  impassable  for  any  but  infsntry y^ 

That  passable  for  all  but  caniages f^ 

Foot-paths  may  be  drawn  thus ^^ 

Horse-paths  thus 

Common  car  roads 

Great  high  roads 

The  meridian  line  shoold  also  be  drawn  quite  across  the  sketch :  see  those  in 
Plate  VIII. 

All  groand  within  cannon>shot  (12(M)  yards)  of  the  position  on  the  flanks  and 
froDt  should  be  shewn,  and  the  distances  to  the  nearest  towns  should  be  marked  on 
the  roads. 

The  prominent  points  of  groand  most  be  nnmbered  (if  possible  in  red)  in  sac- 
cession,  to  shew  their  relatiTC  commands,  marking  their  ^yproiimate  heights  above 
the  water  or  plain,  or  merely  numbering  them  1,  2, 3, 4,  supposing  differences  of  level 
of  30  to  50  feet  (which  must  be  specified  in  the  margin)  between  them :  all  points 
where  the  horizon  would  cut  as  it  appears  from  any  station  msy  be  considered  to  be 
on  the  same  level  as  it,  and  the  proportionate  heights  of  trees,  houses,  and  •■imaU 
will  aid  in  determining  these  levels. 

It  is  through  Major-General  Bainbridge's  kindness  that  the  writer  of  Sections  L 
II.  IlL  is  enabled  to  conclude  this  article  by  two  specimens  of  Field  Sketdies,  as 
actually  executed  by  the  above-mentioned  Officer  during  the  Peninsular  war. 

Plate  XL  is  the  facsimile  of  part  of  a  day's  work  alom^  m  ime,  in  the  neighbourhood 
of  Tariego. 

PUte  XIL  and  the  following  memoranda  afford  a  complete  illustration  of  the  irst 
paragraph  of  Section  IV. ;  their  interest  is  enhanced  by  their  giving  an  account  of 
how  the  sketch  was  made  on  which  the  Duke  of  Wellington  took  op  his  first  position 
on  the  day  before  the  battle  of  Salamanca,  on  the  2Ut  July,  1812. 
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Memoranda  to  accompany  Plate  XII. 

'*  Dublin,  5th  January,  1846. 
"  Having  been  requested  by  the  Editors  of  the  *  Aide-M^moire '  to  give  a  specimen 
of  the  sort  of  sketch  of  a  position  required  during  the  Peninsular  War,  with  an 
account  of  the  mode  of  performing  the  work ;  the  annexed,  which  I  was  required 
to  make  by  his  Grace  the  Duke  of  Wellington  in  Spain,  is  supplied  accordingly ;  and 
the  following  is  a  statement  of  the  circumstances  under  which  that  sketch  was  ordered, 
and  the  way  I  took  to  perform  it. 

"In  1812,  when  the  French  army,  under  Marshal  Marmont,  was  crossing  the 
Tormes,  at  Huerta,  above  Salamanca,  before  the  forts  of  that  place  were  taken,  the 
Duke — at  that  time  standing  on  the  high  ground  in  front  of  Cabrerizos,  observing 
the  enemy — desired  me  to  cross  the  river,  and  see  what  sort  of  a  position  there  was 
in  a  certain  assigned  direction,  for  stopping  the  advance  of  the  French,  and  to  make 
a  sketch  of  it  as  quickly  as  possible. 

"  There  were  about  two  miles  to  ride  to  the  ford  of  Sta.  Martha,  and  perceiving  at 
once  that  that  point  would  be  the  left  of  the  position,  on  having  crossed,  1  began  at 
the  point  a. 
A.  "  The  lines  of  direction  to  b,  c,  d,  b,  f,  o,  were  first  laid  down,  sketching  in 
the  river,  the  roads,  the  village,  and  particularly  the  church  of  Sta.  Martha. 
These  lines  of  direction  were,  in  fact,  so  many  angles  laid  down  and  protracted 
on  the  sketch,  but  no  instrument  was  used,  as  there  was  no  time :  everything 
was  done  by  the  eye.    I  did  not  dismount,  and  galloped  from  station  to 
station, 
c.  **  Having  finished  at  a,  I  went  along  the  road  to  Huerta  (c),  a  farm  of  only 
two  or  three  buildings,  which  was  the  only  point  to  be  seen  in  that  direction 
'  from  A  ;  judging,  then,  this  distance  galloped  over,  the  line  from  the  church 

of  Sta.  Martha  to  c  was  assuiiied  as  the  base. 
"  It  was  desirable  that  this  front  of  the  sketch  towards  Huerta  should  be  done 
first,  as  the  enemy's  skirmishers  were  exchanging  shots  with  ours  between  c 
and  Pelobravo  (m),  when  1  reached  that  ground. 
"  c  being  fixed,  the  lines  to   H,  i,  J,  k,  l,  m,  were  laid  off;  the  line  b  inter- 
secting the  line  b,  shewed  where  the  rivulet  joined  the  Tormes.    The  line 
J,  intersecting  a  e,  ^shewed  nearly  where  the  steep  fall  of  ground  at  j  would 
come.    The  line  l  pointed  out  where  the  road  to  Calvarosa  Abaxo  crossed 
the  rivulet,  and  to  that  point  (n)  I  went. 
N.  *'  Here  the  angle  between  Sta.  Martha  and  c  was  laid  off,  which  fixed  n,  and 
then  intersecting  the  lines  i  and  k  (taken  from  c),  those  two  farms  were 
fixed.    The  direetion  (o)  of  the  stream  was  noted,  and  also  the  line  to  j 
was  intersected :  also  a  fresh  object  (p),  a  remarkable  tree,  was  taken,  as  it 
was  the  only  object  between  j  and  p,  along  the  crest  of  what  would  obviously 
be  the  position. 
a.  **  The  village  (m)  could  not  be  seen ;  I  therefore  went  to  the  rising  ground  (a) 
from  whence  it  was  visible :  at  this  point  it  was  observable  that  I  was  in  a 
line  with  the  farm  (k)  and  Sta.  Martha  church ;  then,  assuming  that  line  to  be 
correct,  the  angle  between  Sta.   Martha  and    c    was   laid   down,    which 
thus  fixed  Q.    The  next  angle  was  that  between  c  and  m,  by  which  the 
Tillage  M  was  fixed, 
p.  "  Proceeding  from  q,  up  the  hill,  to  p,  the  angle  was  taken  formed  by  n  and 
Sta.  Martha,  which  fixed  p ;  it  was  also  noticed  that  the  line  to  the  farm  (i) 
passed  to  the  right  of  the  farm  (k),  which  observation  helped  to  correct  the 
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sketch :  also  it  could  be  seen  that  the  line  to  h  passed  oyer  k.  The  direction 
(j)  was  next  taken,  shewing  the  fall  of  ground  and  tlie  direction  of  the  road  (d). 
There  were  no  other  points  that  could  be  fixed  between  d  and  the  skirt  of  the 
wood  (r). 
R.  '*  I  then  galloped  to  the  top  of  the  hill,  and  placing  myself  in  a  line  with  the 
two  farms  (i  and  k),  that  line  was  assumed  to  be  correct ;  and  then  obser\ing 
the  angles  between  k  and  Sta.  Martha,  between  k  and  c,  and  k  and  p,  a 
was  fixed. 

**  At  R,  I  could  see  (over  the  trees)  the  Tillage  of  Calyarosa  Ariba,  and  also  a 
chapel  (called  an  Hermita)  on  this  side  of  it,  the  directions  to  which  were 
taken ;  also  to  the  remarkable  hill  (s),  and  the  abrupt  slopes  of  the  ground  to 
the  rear  (u  and  v). 

"  A  line  was  drawn  to  the  fall,  or  gap,  in  the  gpround  (t),  taking  great  care  that 
this,  as  well  as  those  to  s,  Calvarosa,  and  the  chapel,  were  as  correct  as 
possible  in  regard  to  the  line  from  p,  because  the  connection  of  the  right 
of  the  position  rested  on  this  point,  and  the  accuracy  of  the  winding  up  of 
the  sketch  would  depend  on  the  correctness  with  which  those  angles  were 
taken. 
T.  **  Next  to  T ;  and  as,  on  reaching  it,  it  was  clear  that  none  of  the  points  on  the 
left  of  the  position  could  be  seen,  except  r,  it  became  necessary  that  the  dis- 
tance from  r  to  T  should  be  judged  as  accurately  as  possible — ^which  distance 
became  a  fresh  base.  At  t,  thus  fixed,  all  the  right  could  be  seen,  and  the 
Hermita  could  be  intersected,  as  well  as  the  ground  to  the  rear  (u,  y,  and  b). 
The  direction  (x)  of  the  smaller  hill  was  taken,  and  the  line  over  its  summit, 
it  was  observed,  passed  to  the  abrupt  right-hand  slope  of  the  ground  (w),  to 
the  rear  of  the  position.  A  farm  also,  in  a  hollow  of  some  wood  to  the  front, 
was  also  noted. 

X.  "  I  then  went  to  the  smaller  hiU,  intending  to  go  to  the  top,  but  the  rocks 
were  so  rugged  I  could  not  ride  up ;  so,  standing  on  a  line  between  it  and 
T,  at  X,  that  station  was  fixed  by  observing  the  direction  to  e  and  to  the 
Hermita. 

"The  line  to  Calvardsa  from  r  was  next  intersected,  which  fixed  that  place. 
The  direction  to  the  houses  (z)  was  also  laid  down,  and  this  place  turned  out 
to  be  the  village  of  Arapiles ;  and  the  two  remarkable  hills  were  the  celebrated 
hills  of  the  same  name. 

*'  The  line  w  being  intersected,  gave  the  boundary  of  the  ground  (y):  the  farm 
in  front,  observed  from  t,  could  no  longer  be  seen. 

"  Passing,  then,  down  by  the  right  and  along  the  hollow  between  the  two  great 
hills,  1  went  to  the  Hermita,  and  this  point  having  been  before  fixed,  from 
thence  the  direction  of  the  further  fall  of  the  great  hill  (s)  and  two  slopes  of 
the  hill  on  the  further  side  of  the  Calvarosa  valley  were  seciired,  as  well  as 
the  direction  of  the  water-course  above  and  below.  1  then  passed  down  the 
valley,  and  wound  up  the  sketch  at  o. 

**  Going  back  from  thence  to  c,  I  proceeded  along  the  main  road  to  d  and  £» 
putting  in,  on  judgment,  the  village  of  Carvajosa,  as  well  as  the  point  f,  where 
was  a  house,  and  where  the  great  Salamanca  road  passed. 

"  I  returned  to  Cabrerizos,  finding  the  Duke  where  I  had  left  him,  and  handed 
him  the  sketch,  having  licen  absent  about  two  hours  and  a  half.  I  made  a 
verbal  report  to  his  Grace,  pointing  out  the  high  hill  (s),  which  we  could 
plainly  see  from  the  spot  where  \vc  tluMi  stoud,  observing  that  it  was  doubtful 
whether  guns  could  l»c  brought  there,  not  having  had  tiuu»  to  ride  thither. 
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The  Duke  give  me  hack  the  sketch,  to  put  it  in  ink,  which  I  did,  sitting  down 
on  the  ground,  and  I  returned  it  to  his  Grace. 

'*  In  the  afternoon  of  that  day  the  position  just  sketched  was  occupied  hy  part 
of  our  army ;  and  the  enemy  having,  by  sig^ial,  communicated  with  the  forta 
of  Salamanca,  re-crossed  the  Tormes  at  lluerta,  and  retired  on  the  Douro. 

**  Some  weeks  after  (July  21,  1812),  this  jmsition  was  again  occupied,  but  being 
too  strong  to  be  attacked  in  front,  the  French  marched  round  it,  and  the  battle 
of  Salamanca  took  place  next  day,  to  the  right  of  the  ground  here  sketched — 
viz.  to  the  right  of  the  village  (z)  of  Arapiles.  in  making  this,  I  used  a 
sketch-book  like  that  described  in  the  note  below. — P.  U." 

R.  J.  N. 


Portfolio  Sieich'book  recommended  by  Major- General  Bainbri^e. 
Back.  Flront. 


It  la  made  of  light  |MMte-board,  coTcred  with  dark-coloured  parrhwumt,  and  haa  two  tonguea  (a,  •} 
to  the  flap  which  closes  it,  thus  leaving  a  space  fur  a  large  flat  button  (6),  which  will  act  as  a  swivel, 
a  cord  or  strap  being  attached  to  it  so  as  to  suspend  the  sketch-book  round  the  neck,  and  thua 
admitting  of  ita  being  turned  round  on  the  kamd  during  the  progress  of  the  sketch,  to  coneapond 
with  the  direction  of  the  points  to  be  laid  down :  there  may  lie  a  loop  (c,  c)  at  each  of  the  udes,  aa 
they  have  been  found  useful  for  sns)>ending  one  side  to  a  front  button  of  the  coat,  and  thus  sup- 
porting the  book  in  a  horiiontal  )M>sition  (the  opposite  side  resting  on  the  strap  which  goes  round 
the  neck),  whereby  both  hands  are  free  to  rule  lines  or  set  off*  angles  on  the  sketch :  it  may  also  be 
advantageoua  to  have  an  extra  flap  or  an  outer  case  to  protect  the  sketch  whilst  moving  from  vat 
point  to  another. 

Sockets  for  pens  and  pencils  are  placed  at  the  sides  and  along  the  top,  within. 

N.  B.  If  larger  than  the  above,  it  cannot  be  well  concealed  under  the  great  eoat,  which  la  often 
indispensable. 


FIRE,  VERTICAL— 

A  received,  but  indefinite  expression,  for  practice  with  shot,  sliells,  or  stones,  as 
fired  from  howitzers  or  mortars,  though  more  generally  from  the  latter. 

For  ranges  and  charges  with  these  ]>leces,  and  their  application  at  Sieges,  see 
•  Artillery '  TaMes  E.  F. ;  •  Attack,'  pp.  94-97,  and  '  Breach.' 

^ith  reference,  however,  to  the  more  restricted  sense  adopted  by  Camot  in  his 
'  Defence  of  Places,'  it  implies  the  discharge  of  numerous  small  iron  balls  (weighing 
from  1  lb.  to  4  oz.)  from  mortars  at  an  elevation  of  about  7o^  to  impede  the  progreu 
of  the  attacks  during  the  near  defence. 
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It  if  more  than  likely  that  in  tke  ttyle  of  <  special  pleadiiif '  in  wMeli  Camot  wrote 
for  particular  purposes,  he  over-iated  the  merits  of  this  arrangement ;  but  in  duproring 
bis  assertions,  there  is  considerable  reason  to  suppose  that  justice  has  not  been  done. 
Experiments  were  made  at  Woolwich  towards  the  close  of  the  war,  in  which  the  balls 
were  received  on  sheets  of  wadmilltilt,  which,  from  its  toughneu  and  elasticity,  could 
have  given  no  tme  indication  of  the  real  effect,  although  the  opinions  based  on  these 
necessarily  deceptive  results  were  for  the  time  considered  as  decisive  on  the  merits 
of  Camot's  position. 

The  following  experiments  were  made  by  the  Bengal  Artillery  :*  if  such  were  the 
results  at  45^  elevation,  we  can  form  some  estimate  of  what  would  have  been  given 
at  75°,  with  a  suitable  increase  to  the  charge. 


Mortan. 
13-inch. 

Do. 

Do. 


Ele-  Number  and 

▼aCton.  Charge.  Weight  of  balls. 

Ibt.  M. 

45*  1  4  441— 8.0Z. 
Do.  1  6  900 — 4.0Z. 
Do.     1     8       900 — 4.0Z. 


Range. 

yards. 

160-170 

Do. 


No.  of 
Rounds. 


lO-incii. 

Do. 

8-indi. 

Do. 


Do.  0  12 

Do.  0  13 

Do.  0    6 

Do.  0    6i 


240— 8-oz. 
532 — l-oz. 
114— 8 -oz.' 
228 — 4-oz. 


Reanlta. 

**  Ranged  compactly,  none 
falling  by  the  way." 

**  Fell  in  a  pelting  shower, 

rather  beyond  1 70  yds." 

Do.  1       Covered  a  space  of  50  yds. 

long  and  20  fset  wide, 
"along  the  space  that 
would  have  been  occu- 
pied by  an  assaulting 
column." — **  Hie  whole 
space  was  paved  with 
shot." 

^No  Airther  details  given  as  to  results,  but  they 
are  stated  to  be  of  *'  like  effiect "  with  the 
above.  "  The  balls  appeared  in  the  air  like 
a  flight  of  small  birds,  so  close  that  the  light 
could  scarcely  be  discerned  through  the 


mass. 


tt 


N.  B.  The  balls  were  in  canisters,  and  on  a  wooden  bottom  3^  inches  thick. 


In  addition  to  these,  also,  the  writer  of  this  article  was  present  at  some  experi- 
ments in  which  only  a  Coehorn  mortar  was  used ;  the  elevation  75* ;  charge  varying 
from  3  oz.  to  4  oz. ;  thirty-six  4-oz.  balls  each  round;  range  about  100  yards;  and 
the  object  fired  at  was  a  space  of  18'  x  18',  covered  by  four  deal  targets  laid  on  the 
ground.  The  balls  scattered  so  as  seldom  to  hit  the  targets :  of  the  few  that  struck, 
the  penetration  into  the  wood  was  from  ^  to  |^  of  an  inch, /ar  exceeding  the  utmost 
efforts  of  the  strongest  man  of  the  party  present,  when  flinging  down  the  balls  upon 
the  target  on  which  he  stood,  though  he  sent  one  through  a  felt  cap. 

The  mere  scientific  opponents  of  Camot  argue  that  no  hall  falling  vertically  can 
acquire  a  greater  than  the  '  terminal  velocity,'  which  is  about  250  feet  per  second  for 
a  1-tb.  ball,  and  about  460  feet  per  second  fur  a  42-tb.  shot.  Now  the  velocity  acquired 
by  the  4-oz.  balls  from  the  Coehorn  could  scarcely  have  exceeded  100  feet  per  second, 
yet  no  man  could  have  stood  its  discharge  for  a  moment.  Referring  to  the  1-tb.  balls 
as  proposed  by  Camot,  and  their  terminal  velocity  of  250  feet, — at  300  feet  per 
second  the  elm  block  of  the  ballistic  pendulum  just  refuses  admittance  to  an  iron  ball ; 
but  where  is  the  head  that  would  do  so?  The  wounds  and  bruises  received  will 
be  those  of  the  very  disabling  and  distressing  character  of  a  spent  shot.  It  is  sub- 
mitted that  this  question  merits  reconsideration.  R.  J.  N. 


*  Communicated  hj  Laent.-Colonel  Sandham,  R.  E. 
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FIRE,   PRECAUTIONS  AGAINST. 

Our  total  failare  in  destroying  the  shipping  at  Antwerp  in  1813-14  must  be,  in 
j^art,  attrihuted  to  the  measures  taken  by  Carnot,  who  was  then  GoTemor.  From 
such  information  as  can  be  obtained,  it  would  appear  that  they  chiefly  consisted  in 
the  establishment  of  well-organized  fire-parties ;  and  in  securing  the  ships,  by  cover- 
ing the  decks  with  earth  and  dung,  and  supporting  them  by  numerous  props  and 
stanchions. 

What  is  given  by  Camot,  par.  47,  4th  head  of  *  Defence  of  Fortresses,'  may  be 
combined  with  the  following  from  Laisn^.    2nd  ed.  p.  403. 

**  Lorsqne  la  place  est  petite,  ou  si  toutes  les  troupes  ne  peuvent  Stre  logdes  dans 
let  qoartiers  oik  elles  soient  en  s^t^  contre  les  projectiles  de  Tassi^geant,  on  bHndet 
infant  que  possible,  les  casernes  les  plus  rapprochees  du  front  d'attaque. 

**  n  convient  surtout  d'aflTecter  k  Tusage  d'hdpitaux,  les  souterrains  les  plus  sains 
et  les  meiUeurs  b&timens  k  I'^prenve  soit  vofit^s,  soit  blind^s  au  moment  du  besoin. 

**  Les  fours,  les  puits  et  les  citemes  doivent  ^galement  dtre  garantis  contre  les 
bombes,  par  des  blindages,  s'ils  ne  se  trouvent  dispose  dans  les  locaux  voikt^  k 
r^renve. 

"  Pour  diminuer  les  effets  de  la  chute  et  .de  Texplosion  des  projectiles,  on  pent, 
d^ver  les  cours  et  une  partie  des  abords  de  tons  les  ^tablissements  militaires. 

**  L*un  des  plus  grands  dangers  dans  une  place  assi^de  ^tant  celui  des  incendies, 
on  devra  organiser  des  compagnies  des  Pompiert-bourgeois ;  former  des  reservoirs 
d'ean  multipli^,  avoir  20  grandes  ^belles  de  1 0*".  de  longueur ;  40  ^chelles  moyennes 
de  7™.;  50  petites  ^helles  de  4*.;  40  crocs  ferr^s  gros  et  longs  emmanch^;  10 
pompes  a  bras  ;  350  seaux  de  cuir. 

**0n  placera  sur  les  clochers  les  plus  ^ev^  des  gttetteurt  qui  au  rooyen  de 
cloches  et  de  porte-voix,  averteront  du  feu  et  des  endroit  oil  il  ^clatera.  Ces  guet- 
teurs  pourront  en  ro^me  temps,  pendant  la  jour,  observer  les  monvements  de  Tennemi, 
et  en  pr^venir  le  gouvemeur ;  pour  cela,  ils  descendront  leur  avis  ^rits,"  &c. 

Napoleon's  decree,  24th  December,  1811,  article  94,  relative  to  the  defence  of 
places,  was,  **  Le  Service  d'Incendie,  en  cas  de  si^ge,  ou  de  bombardement,  est  reglee 
par  le  Gouvemeur  ou  Commandant,  de  concert  avec  le  Commandant  de  G^nic  et  Tau- 
torit^  civile." 

It  is  to  be  observed  that  when  a  dockyard,  in  which  there  are  several  ships  either 
in  dock  or  on  the  stocks,  tolerably  near  one  another,  is  once  thoroughly  on  fire,  no 
hitherto  arrangements  in  the  way  of  ordinary  fire-engines  are  of  the  iKyhteat  use. 
Dockyards  should  be  provided  with  reservoirs  with  the  requisite  8team  power 
arrangements  for  their  supply,  rather  from  the  sea*  than  from  the  common  limited 
resources  of  water-companies :  the  head  of  water  thus  given,  and  led  amongst  the 
sliipping,  should  be  such  as  will  pour  volumegf  not  petty  jets  d*eau,  as  from  common 
fire-engines,  that  do  but  aggravate  the  fierceness  of  the  combustion  by  their  insignifi- 
cant streams,  and  embarrass  all  extensive  arrangements  by  the  confusion  and  inter- 
ference  of  their  numerous  working  parties  with  those  employed  in  the  removal  of  the 
neighbouring  materials,  &c. 

The  writer  was  on  duty  at  the  fire  in  Devonport  Dockyard,  in  1840 :  as  long  as  the 
flames  from  the  ships,  their  sheds,  and  the  neighbouring  piles  of  plank  and  timber, 


*  Salt  water  freesea  fur  Ism  readily  than  fresh,— bence  an  additional  reason  for  avuling  oneself  of 
this  resource  in  countries  near  the  sea,  when  the  cold  b  severe  and  the  pipes  soon  froten. 
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were  at  all  inclined  to  advance,  though  driven  on  by  only  the  very  light  wind  of  that 
morning,  tlie  engines  could  only  retire,  as  it  was  impasnble  to  face  the  heat :  it  waa 
only  when  the  providential  change  of  wind  (the  only  thing  that  saved  the  yard)  sent 
the  fire  back  over  the  ground  it  had  imperfectly  cleared,  that  the  fire-engines  coald 
be  at  all  satisfactorily  employed.  One  great  cause  of  danger,  in  such  cases,  lies  in 
the  extraordinary  height  and  distance  to  which  pieces  of  burning  wood  are  lifted  and 
carried  by  the  slightest  zephyr,  that  when  untouched  would  require  a  gale  to  move 
them  along  the  ground :  when  fully  ignited,  the  volume  of  rarefied  air  around  them 
evidently  gives  them  the  buoyancy  of  a  fire-balloon. 

In  extinguishing  fires  in  towns,  an  Engineer  will  act  wisely  to  avoid  having  any- 
thing to  do  with  them,  unless  on  a  distinct  understanding  with  the  municipal  authori- 
ties that  his  directions  are  to  be  implicitly  followed,  and  that  the  police  assist  in 
keeping  the  ground  clear.  When  there  is  a  military  party  co-operating,  the  task  is 
far  more  likely  to  be  satisfactory.  The  first  thing  to  be  done  is  to  plant  lines  of  sen- 
tries to  keep  off  the  mob,  allowing  no  one  to  pass  but  such  as  are  called  by  the  poliee : 
lines  of  men  should  also  be  formed  to  the  nearest  pumps  and  wells,  to  pass  on  bucketa, 
either  to  feed  the  engines,  or  be  throvm  on  the  flames.  Orders  being  given  to  this 
effect,  the  Officer  will,  in  general,  save  time  by  reconnoitring  the  building  outside  and 
inside,  quickly,  before  he  posts  the  engines,  or  takes  other  measures.  Possibly  some 
arrangements  will  have  been  made  by  others  before  he  arrives,  and  in  this  case,  where 
disturbing  such  may  be  unadvisable,  even  to  afford  a  better  application,  it  is  of  con- 
sequence to  feel,  "  It  is  too  late  to  do  what  I  wish, — I  will  do  the  best  vritb  what 
remains  to  be  done ;"  and  then  act  with  decision  and  energy.  In  making  examiui- 
tion  inside,  he  may  often  creep  on  hands  and  knees,  along  passages  and  into  rooms, 
breathing  freely,  where  he  could  not  stand  upright  half  a  minute  without  suffocation. 

There  are  no  tools,  on  such  occasions,  like  the  crow-bar  and  felling-axe ;  the  former 
for  knocking  holes  through  walls,  to  make  short  lines  for  passing  the  hoses ;  and  both, 
for  destroying  floors,  partitions,  &c,  especially  such  as  are  in  any  way  connected  with 
or  composed  of  lath  and  plaster,  where  fire  lurks  in  a  way  not  easily  conceived  by 
those  who  have  not  seen  it.*  ^_^_^ 

t  '*  The  intensity  and  consequent  danger  from  fire  is  {caterU  paribut)  as  the 
cubic  contents  of  the  building  in  which  the  fire  takes  place. 

"  In  warehouses  or  stores,  where  large  quantities  of  combustible  goods  are  kept,  floors 
of  brick  arches,  supported  by  cast-iron  pillars  and  bearers,  are  no  protection,  as  the 
heat  is  sufficient  to  fuse  the  cast  iron,  or  to  weaken  it,  so  as  to  render  it  unable  to 
bear  the  weight  and  strain  of  the  arches.  The  heat  also  expands  the  iron  to  such  an 
extent  as  to  unsettle  the  brick-work:  the  wrought  ties  also  become  useless  from 
expansion  and  losing  their  rigidity. 

"  These  remarks  do  not  apply  to  dwelling-houses,  as  the  use  of  cast-iron  bearers 
reduces  the  quantity  of  timber  so  much,  that  if  there  is  nothing  kept  in  the  house, 
with  the  exception  of  the  usual  quantity  of  furniture,  it  is  not  likely  that  the  heat  will 
be  great  enough  seriously  to  injure  the  cast  iron,  if  sufficiently  strong  originally,  which 
is  not  always  the  case. 

"  Sheet  iron  nailed  over  timber  is  no  protection  against  continued  heat,  but  only 
against  flame  for  a  short  time. 

Several  buildings  have  been  set  fire  to  by  the  use  of  iron  hearths. 


u 


*  For  noticci  on  the  use  of  powder  in  firet,  see  '  Demolition,' — buildings, 
t  From  a  letter  with  which  the  Ck>mmittee  were  favoured  by  Mr.  Braidwood  (68,  Watling  Street), 
Superintendent  of  the  London  Fire- Engine  Establishment. 
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**  Whers^er  a  wall  ean  possibly  be  carried  through  the  roof,  it  is  the  best  protection 
against  fire,  even  if  there  should  be  openings  in  the  floors  below.  When  a  fire  takes 
place,  the  heated  air  and  smoke  rises  immediately,  and  fills  the  roof  and  upper  floors, 
cmaing  the  materials  to  give  off  gas,  which  takes  fire  as  soon  as  the  fresh  air  is 
admitted  below  to  car^  up  the  flame. 

**  In  extinguishing  fires,  the  first  point  is,  to  keep  the  building  where  the  fire  is  as 
much  shut  up  as  possible,  till  the  engines,  or  other  means  to  extinguish  it,  are  ready 
for  use,  and  then  to  get  inside  the  building  on  fire :  if  this  cannot  be  done,  it  is  gene- 
rally expected  that  the  building  will  be  destroyed,  and  in  that  case  greater  attention 
ought  to  be  given  to  the  a4Joining  premises.  When  an  engine  is  sent  to  a  fire  here, 
the  usual  number  of  firemen  is  four  besides  the  driver :  these  men  are  employed  first 
in  attaching  the  hose  and  suction,  and  then  in  directing  the  jet  and  the  working  of 
the  engine :  the  mere  manual  labour  is  performed  by  the  mob,  who  are  paid  at  the 
rate  of  It.  for  the  first,  and  6d,  for  each  succeeding  hour." 

BZTBACT8  FROM  THE  "  OENBRAL  RBOULATION8  POR  THB  LONDON  FIRB-BNOINB 
■VTABUaHMBNT,"  CONSISTING  OF  EIOHTEBN  OF  THE  PRINCIPAL  INSURANCE 
AND  OTHER   PUBLIC    COMPANIES. 

Organizaiion, 

London  is  divided  into  five  districts,  three  on  the  north  of  the  Thames,  two  on  the 
south,  in  each  of  which  is  stationed  a  sufficient  number  of  engines,  under  the  charge 
of  a  Foreman,  with  Engineer  and  Firemen  under  him.  The  Superintendent  has  the 
command  of  the  whole  force. 

The  men  are  clothed  uniformly,  are  distinguished  by  numbers,  and  are  regularly 
exercised  in  the  use  of  their  engines :  their  whole  time  and  service  belongs  to  the 
Establishment. 

General  Memoranda. 

**  To  execute  their  duties  as  tteadUy  and  quietly  as  possible ;  to  be  careful  not  to 
annoy  the  inhabitants  of  houses  they  may  be  called  upon  to  enter ;  to  treat  all  per- 
tons  with  civility;  to  take  care  to  preserve /ir^tence  of  mind  and  good  temper ;  and 
not  to  allow  themselves  to  be  distracted  from  their  duty  by  the  advice  or  directions 
of  any  persons  but  their  own  officers.'' 

ConditioM  of  Service, 

**  The  age  of  admission  of  men  to  be.  Engineers  not  exceeding  50,  and  Firemen 
not  exceeding  40  years.  Not  exceeding  25,  nor  under  18,  for  men  who  have  not 
previously  been  Firemen.  Pay  varies  for  Firemen  from  2  It.  to  24«.  6d.  per  week ;  the 
Engineer  and  Foreman  28s.  per  week.  Foreman  of  Districts  It.  per  week  extra  for 
every  engine  under  his  charge.    Uniform  is  found  by  the  Establishment." 

Outline  of  General  Duty, 

**  One-third  of  the  men  to  be  on  duty  night  and  day  at  the  different  engine-houses 
— ^the  whole  to  be  liable  to  be  called  up  for  attendance  at  fires,  or  for  any  other  duty." 
On  a  fire  breaking  out,  the  whole  of  the  men  of  that  district,  f  rds  of  the  collateral, 
and  ird  of  the  fiank  district,  are  to  be  in  attendance ;  also  1  engine  from  collateral 
district,  and  1  from  one  flank.  In  case  of  doubt  as  to  boundary,  both  adjoining  districts 
send  all,  and  the  remaining  three  send  ird.  In  case  of  emergency  the  Superintendent 
will  call  in  such  additional  force  as  he  may  require.  The  engines  will  be  conveyed  to 
fires  at  not  less  than  7  miles  per  hour,  and  the  men  who  do  not  accompany  the  engine 
at  not  less  than  5  miles  per  hour. 

VOL.  I.  2  M 
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**  He  win  be  evefol  to  plaee  the  engiiie  in  inch  i  mumtr  Hut  the  inea  who  work 
It  the  leven  msj  be  in  bo  danger  from  the  fidKng  of  the  tauuiiti  on  ire;  and  also 
thai  the  engines  maj  not  be  in  the  wbj  of  people  carrying  oat  fninilnie,  &e.;  bnl 
nbofe  an  thtngi  he  wiO  endeafoor  to  ^^Mot  the  Engineen  with  thdr  braneh-pipei  in 
toefa  potstioDf  thai  ike  mterfnm  tke  knmeket  wmy  Snethf  tirikt  the  kminim§  «m- 
Uriak:  thit  he  cannot  too  often  incnlcate  on  the  men  placed  onder  Inm,  as  npon  this 
point  bdng  pioperlf  attended  to  depends  entirely  the  effect  of  the  engines.  To  attain 
this  most  detiraUe  end,  it  win  be  freqoentlr  necessary  to  enter  the  premises  on  fire ; 
and  the  Foreman  most  take  care  so  to  place  his  men  that  they  can  easily  escape.  If 
he  has  reason  to  suspect  that  the  building  is  not  sniBcietttly  secure,  he  wOl  station 
one  or  two  emnpetent  men  to  obserte  the  state  of  the  building,  and  to  give  the  alarm 
when  they  see  any  danger.  He  wiU  never  allow  any  man  unaccompanied  by  another 
to  enter  a  building  on  fire.  He  win  not  throw  more  water  on  the  premises  than  ia 
absolutely  necessary  to  eitioguish  the  fire,  as  an  that  is  thrown  on  after  the  fire  ia 
axtingnislied  only  tends  to  incicase  the  damage. 

''  Wktm  tke  ktmaiet  qf  ike  jfrttmimg  9m  fire  ere  remmei,  the  Foreman  win  endea- 
Toor  to  exdode  air  from  the  parts  on  fire,  by  shutting  attdoon  and  windows  as  fives 
may  be  pncticable.''  * 

«  He  wm  be  responsible  Ua  the  engines  in  his  district  being  eadi  provided  vrith  the 
articles  contained  in  the  f<rilowing  list: 

2  lengths  of  scaling  ladder.  2  balls  of  sman  cord. 

1  canvas  sheet  with  10  or  12  handles     2  dog-tails. 

of  rope  round  the  edge  of  it.  1  dam-board. 

2  pieces  of  1^'  rope,  one  10  fathom  and     1  boat-hook. 

one  14  fathom  long.  1  mattock. 

6  lengths  of  hose,  each  40  feet  long.  1  shoveL 

2  branch-pipes,  one  2i,  and  the  other  1  saw. 

4  to  6  feet  long.  1  screw-wrench. 

1  spare  nozzle  to  ditto.  1  portable  cistern. 

2  lengths  of  suction-pipe,  each  about  1  hatchet  or  pole-axe. 

6  feet  tong.  1  crow-bar. 

1  flat  rose.  Instraments  for  opening  the  fire-plugs, 
1  goose  neck.  and  keys  for  turning  the  stop-cocks 

1  stand  cock.  of  the  water  mains." 

2  baUs  of  stripes  of  sheep-skin. 


FIRS   ANNIHILATOR. 

Professor  PhiUips's  Fire  Annihilators  are  now  patented,  and  are  undertaken  by  a 
Company,  105,  LeadenbaU  Street,  London. 

The  foUowing  are  excerpts  firom  their  pamphlet  of  1851 : 

"  The  materials  with  which  the  chamber  of  the  machine  is  charged  are  gypsum, 
charcoal,  and  nitre,  made  up  into  a  solid  body,  and  placed  over  a  smaU  reservoir  of 
water.  Into  this  an  inverted  phial  is  placed,  containing  chlorate  of  potash  and  sugar, 
and  in  a  hollow  globe  at  the  nether  end,  a  small  quantity  of  sulphuric  add.  By  hit- 
ting a  spike  on  the  head  this  chamber  is  broken,  and  the  contents  being  distributed 


*  ThU  pangnph  ii  printed  on  the  carda  delitered  to  the  poliee  s  the  pocket-book  from  whence 
the  sbove  memonads  ire  taken  is  given  to  the  fliemen  only. 
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•noagit  tb*  olbar  faigradlaiiti,  a  T^eor  li  owtcd,  iriikA  bilBS  toned  npn  Iteli* 
tattaatlf  puu  H  oat." 

"  ne  giMt  idnattge*  poiiemd  hftht  gt»  tatflajti  onr  wttar  we  M  M- 
lom: — The  pi  ii  CTolTed  kt  «  tempentnre  of  (bout  160  dcsna  Fihnnhdt,  ud 
conia  in  ooDtaet  with  flune  tunDg  i  tcmpentnTc  of  ■bont  3000  degi«et,  uid  loder 
which  temperatore  it  eunot  eiiit.  The  gu  abwriM  put  of  tbit  beat,  and  not  only 
ia  importioti  to  iti  oiigiiul  Tolame,  but  eipudi  ■■  mndi  ai  a  hoadred  times  more, 
Meb  put  itiU  retaining  highly  abtorbent  power*.  Now,  water  thrown  into  a  bodj  of 
Bame  only  aeti  on  the  put  Imnediatelf  in  contact  with  it,  lad  althongh  it  might  be 


tig.  1^— Fire  Annlhilatoi  tor  domettia  ue. 
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used  at,  say,  32  degrees  Fahrenheit,  much  lower  than  the  gas,  yet  it  is  found  that  a 
yerj  small  part  assumes  the  form  of  vapour  on  coming  in  contact  with  flame,  and 
spreads  through  it ;  the  greater  quantity  falls  down  by  its  superior  weight  and  is 
wasted." 


No.1 
2 
3 
4 
5 


the  Priee$  qf  Machinei  and  Charget. 

Price,  induding 
One  Charge. 

2  2  0 

3  0  0 

4  0  0 

5  0  0 

6  0  0 


Sise  of  Machine. 
Height.        DUmeter 

Inchei.          Inchee. 
16                 8 

18 

9 

20 

10 

22 

11 

24 

12 

Price  of  each 
Spare  Charge. 

jf.    «.    d, 
0     5     0 

0    7  6 

0  10  0 

0  12  0 

0  14  0 


The  machines  can  be  made  to  order  of  any  sise,  at  a  proportionate  price. 


FIRE   CART. 

Notwithstanding  all  that  system  can  effect,  much  predous  time,  m  flnt  nu>ment9, 
is  consumed  before  the  establishment  of  fire-engines  in  our  dockyards  and  arsenals 
can  be  brought  into  play  in  case  of  fire.  The  following  practice  obtains  in  the 
DcTonport  Dockyard ;  and  whether  the  fire  has  broken  out  in  the  yard  or  not,  an 
invaluable  assistance  is  promptly  on  the  spot,  before  most  or  any  of  the  Fire-Ofiice 
engines,  or  those  of  the  neighbouring  barracks,  are  weU  in  motion. 

A  large  strong  cart  is  fitted  np  to  carry  either  the  engine,— or  else  the  party,  with 
the  engine  dragging  behind.*  The  best  kind  of  cart  is  that  which  (with  wheels  of  the 
usual  si2se}  is  slung  very  low  on  a  crooked  axle,  as  in  the  description  called  *  docks ' 
at  Woolwich,  and  *  floats'  in  Dublin.  Two  horses  are  always  at  hand,  with  a  strong 
but  very  simple  harness,  besides  saddle,  whip,  and  spurs,  for  the  driver,  who  goes  as 
postilion. 

Attached  to  the  engine  are  as  many  buckets  as  can  be  conveniently  hung ;  the  hoses 
are  coiled  away  on  the  top  of  the  well ;  the  branch-pipe  and  suction-hoses  lashed  to 
the  side  of  the  body ;  a  double  screw-box  (one  end  fitting  the  town  pipes  and  the 
other  those  of  the  dockyard),  wrenches,  hammer,  spare  leather  washers,  &c.,  &c.,  are 
in  a  small  box ;  two  or  three  coils  of  2i-inch  rope,  of  50  yards  each,  (for  fire-hooks, 
and  letting  down  persons  from  windows,)  and  a  coil  of  50  yards  of  1^-inch  Hue  for 
passing  hoses  and  stores  :  both  sorts  of  rope  should  be  well  worked  till  rendered  soft 
and  pliable.  Fixed  to.  the  sides  and  ends  are  2  felling-axes,  2  sledge-hammers,  2  crow- 
bars, 2  shovels,  and  2  pickaxes,  as  well  as  the  drag-ropes,  and  extra  purchases.  The 
cart  is  fitted  with  a  cross  bar  in  front,  by  which  the  party  hold  on  when  they  are 
carried :  to  the  ends  of  this  bar,  sockets  for  a  pair  of  carriage  lanthoms  are  fixed.  At 
convenient  points  on  the  sides  and  ends  (inside  and  out)  are  hung  the  buckets,  2  short 
ladders,  (capable  of  being  joined  like  escalading  ladders  ?)  and  the  tools  above  men- 
tioned, the  points  and  edges  of  which  last  must  be  guarded  when  they  are  inside  the 
cart,  to  prevent  injuries  to  the  party  in  the  dark.  The  men,  as  a  matter  of  course, 
are  provided  with  leather  helmets,  gauntlets,  and  screens  for  their  faces,  like  those 
worn  by  bhicksmiths.  As  thus  arranged,  an  Officerf  and  party  have  atarted  well 
within  10  minutes  after  the  alarm  was  given. 


*  For  ihort  distances  only,  vhen  thus  dragged  behind. 

t  Lieutenant  Williams,  R.  N.,  by  whom  the  above  was  contrived  and  executed. 
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It  mtf  be  adfitahle  to  idd  to  the  above  a  eopper-eofered  cbett  fitted  with  powder- 
bags,  portfires,  &c.,  principally  for  the  purpose  of  cutting  off  a  mass  of  houses  irre- 
ooferaUy  on  fire,  bj  the  rapid  destruction  of  a  line  of  intermediate  buildings. 

R- J.N. 


FORAGE,  BULK  AND  WEIGHT  OF.— From  measwemento  taken  a- 
pieasly  for  this  article. 

Haj  in  fiat  and  tolerably  sqnare  bnndlea, 

as  usually  deliTered 4^  Iba.  per  cab.  ft. 

Trasses  supposed  to  weigh  56  As., 
but  varying  from  52  to  58  lbs. 
Straw  in  fiat  and  tolerably  square  bundles, 

though  not  so  compact 5^lbs.percab.  ft 

Trusses  supposed  to  we%h  38  lbs., 
but  Tarying  from  90  to  40  lbs. 

Oats,  new 3*64  cub.  ft.  per  ewt. 

Bta^.dxK 2-38        „        ,, 

Wheat,  kiln-dried^' 2-36        „        „ 

Of  course  considerable  allowanee  would  be  made,  in  providing  space  for  forage,  on 
the  above  quantities. 

The  ration  of  forage  for  Artillery  and  Cavalry,  at  home,  is 

Oato 10  lbs. 

Hay 12  „ 

Straw 8  „              R.  J.  N. 


FORDS.t 

In  examining  and  reporting  upon  a  ford,  the  main  points  to  be  considered  are  the 
firmness  and  regularity  of  the  bottom,  its  length,  vridth,  and  direction,  the  depth 
(and  its  increase  by  tides  or  floods),  the  rapidity  of  the  current,  the  fsdlities  of  access, 
security  from  attack,  and  the  means  of  rendering  it  impassable :  a  ford  should  always 
be  tried  personally  before  making  a  report  on  its  capabilities. 

The  dipth  of  fords  for  cavalry  should  not  be  more  than  4  feet  4  inches,  and  for 
infantry  3  feet  3  inches ;  but  if  the  stream  is  not  very  rapid,  and  the  direction  of  the 
crossing  is  down-stream,  the  latter  may  pass  by  holding  on  to  the  horses,  even  if  the 
depth  is  4  feet.  Should  the  stream  be  very  rapid,  however,  depths  much  less  than 
these  could  not  be  considered  fordable,  particularly  if  the  bottom  is  uneven.  Car- 
riages with  wheels  5  feet  in  diameter  may  cross  a  ford  4  feet  deep ;  but  if  it  is  neces- 
sary to  keep  their  contents  dry,  the  depth  should  not  be  more  than  2,  or  at  most 
2|  feet.  Fords  are  generally  to  be  found  above  or  below  a  bend,  %  tnd  often  lie  in 
lines  diagonally  across  the  river :  small  gravel  forms  the  best  bottom  ;  and  rock,  on 
the  contrary,  the  most  dangerous,  unless  perfectly  regular  and  not  slippery.  They 
may  be  sounded  by  means  of  a  boat  having  a  pole  attached.    But  cavalry  or  good 


*  Inserted  here  m  matter  of  conTenience ;  rmw  wheat  b  •omewhat  lighter. 

t  By  Captain  Bainbrigge,  R.E. 

X  See  ProfesBional  Papers,  vol.  ▼.  p.  9.  pan.  8,  7*  9. 
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swimmen  miy  effect  it  with  linoei  or  poles,  earefolly  feding  their  wiy  hefbre 
advanciiig. 

Parts  which  may  be  too  deep,  or  efe»  the  whole  width,  if  the  rirer  if  narrow,  may 
be  rendered  fordable  by  throwing  in  fasdnes  parallel  to  the  direction  of  the  cmrent, 
and  loading  them  with  stones,  which  most  afterwards  be  covered  with  smaller  mate- 
rial to  render  the  sur&ce  leveL  The  approaches  should  also  be  levelled,  and  where 
the  soil  is  soft,  rendered  firm  by  covering  them  with  fasdnes,  &c.,  ao  that  the  troopa 
may  advance  with  a  broad  front,  and  rapidly  moont  the  tother  bank. 

The  extent  and  direction  of  the  ford  should  be  clearly  marked  oat  by  means  of 
poles  firmly  fixed,  and  these  may  be  notched,  so  that  a  dangerous  rise  in  the  river 
may  be  observed.  If  the  current  is  rapid,  a  nnmber  of  these  placed  ahmg  the  upper 
edge  of  the  ford,  and  connected  by  ropes,  will  also  be  useful  to  prevent  men  on  foot 
being  swept  away ;  and  boats  and  horsemen  should  also  be  in  readiness  to  rescue 
them.  The  force  of  the  current  may  be  broken  by  the  csnrahry  crossing  n  little  above 
them ;  but  if  the  bottom  is  sandy,  the  cavalry  should  proas  after  the  inftntry  and 
artillery,  as  the  'passage  of  the  former  deepens  a  ford  sometimes  very  materially. 

The  opening  and  shutting  of  the  mill-sluices  will  sometimes  alter  the  depth  of  fords, 
and  floods  may  even  entirdy  destroy  them :  they  can  be  rendered  impracticable  by 
means  of  large  stones,  harrows,  planks  with  spikes,  sharp  stakes  driven  in  to  as  to  be 
concealed  by  the  water,  abattis,  Ac,  or  by  cutting  trenches  aeraes. 


§  1 

I 
1 


ii' 

'J»,UM>H 

S  s  S 

■mj, 

3    1    g 

1 

"^^ 

S 

■™i«i-o 

s 

■»njj"»1 

5 

■oo»  id-B 

s 

Jd-U 

2 

■D»-Id-(| 

S 

■BSHUBmOi 

a  s  2 

■»K."-.B 

-  _  - 

-mo»»tM.  «<ns 

»  -  - 

-ao88.a.a«.^ 

_  _  _ 

■afc!U.31M»M 

- 

1 

■imi«OH 

-  «  , 

■miQ 

1  ■-"'-™'™''^ 

»  »  » 

■tun*  TWO! 

,  ,  , 

' 

.,..„,.*., 

~ 

'ddS  -id-j 

- 

iMi'-oq  'JJ-H 

- 

-imS  -id-s 

- 

'JaDiMil  -id-u 

- 

■nna-Jd-ic 

■c 

I'l 

g.   ^   ^ 
«   <k   -i 

UUQHBM,    PftlNTBB, 
king's  RBAD  CODBT,  OODOH  taVAHB. 


i 


